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Background of the Invention Field of the Invention The
present invention r EPHPETERSZED]MERITAMI0RMIAENOSTIC ANDs IREATMENTY ADWNGE
particularly, to systens for gEvstgyMESCLBDING NETWRONK CEcd®ss he genera

public over networks. Description of the Related Technol ogy
Heal th care costs currently represent 14% of the United States Gross
Nat i onal Product and are rising faster than any ot her conponent of
the Consungr Price |ndex. Moreover, 30 usual 'y because of an
inmability to pay for nedical services, many peopl e are deprived of
access to even the nost basic medi cal care and information.
Many people delay in obtaining, or are prevented from seeki ng,
medi cal attention because of cost, tinme constraints, 35 or
i nconveni ence. |If the public had universal, unrestricted
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Background of the Invention
Field of the Invention

The present invention relates to medical knowledge
systems and, more particularly, to systems for giving medical
25 advice to the general public over networks.
‘ Description of the Related Technology
Health care costs currently represent 14% of the United
States Gross National Product and are rising faster than any
other component of the Consumer Price Index. Moreover,
30 usually because of an inability to pay for medical services,
many people are deprived of access to even the most basic
medical care and information.
Many people delay in obtaining, or are prevented from
seeking, medical attention because of cost, time constraints,
35 or inconvenience. If the public had universal, unrestricted
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PCT/ SE97/ 01262 and easy access to nedical information, many

di seasew&g&hﬂw be prevented. Likew se, the early deirearsdpizend
treatme nuner ous di seases coul d keep many patients from

reachi ng the advanced stages of illness, the treatnent of which is
a 5 AR ¢ae¥nacpaFe be PRdicahabnfarmphigen menyiduseases oguld

nation's healgieraitedyStaRewilsel, stﬁévae@yﬁytd@éeémwwr{dedreacmencsb@t es

is facin heal t h- el at ed enor nuus rtions and
Lhat | oy coHTSEP LT, ShESaPes it hRas many Batiehcsyfgop, RoRERLPEARea a
sol uti on tadtvémcedalsttagesy ecd0illnesshl embe s trabitagnAsiciA- Nhusb idhemein a
gro of visge al | Y.

o ey §ﬁ1cant pREL b#e the ftll?ih x{yl%rl”%d P aéﬁﬁﬂjﬁ@ to our

around-t he-¢ person Wt |ca probl emcalls
nunber angpation’ sd}é§E{LFBe§3r? h&Y HF &bl en;FFol? h‘ébﬁﬁ?‘é% thathehgPaétedes a

conput er fofageser dls or £t HEHOS the@ litH-GeTaitedn onsts\h@s ai Iorfentexlérmousr
conpl aint nentioned by refer the

calTer to BEOREROToRuabd chRh PEersnt) pRYLFFafitatd For  sobygt
contracti ng hospa¢ aprdiomratperpt haspid asslution tol thet hHesdpilt atare

contg act ﬂ?ﬂé AsNUESEId® RERVAOIRUPSL! €fherein a!BEBLPAlSE n g éﬁg@Qaged

care opti on cal | ed Personal_ Health 20 Advi sor is simlar an S the
capabi | i t PESF EHNeR) FRinfprmation by, telephons, 4XUREs5R§55196H -hehl th
topi cs 24 getgen awdyh a medi&elVermiohienbl eadlexi s \B0h hhe&evpraﬁﬁ

Todi cal AU G ines W SERRLenf IS cpkhote: sySt engL aNs O QY

associ ate a nurse answer each tel ephone cal SeBon d,
t he 25 P e o th Senerd b@ro%gagmatp@rxniqmmr@ poakhh afdmend

utildg ze ther SeeMbe8in: Tentdonkh Y SRELERSHN abhe”‘z‘x’iﬁ%’% may th&R a
particul ar_s |ftF£apper1i}to be bus%i%and the caltler emer?enc

condi ti on Y% Fwt Dy? t ARCERF | &FCFo abec%ﬁ?ucerlze%n’é?’@%ﬁﬁ/
precious tliex i foget &i nemEAgRiny Sespiced nay 3froup befl odsvspirabg.the

del ay. Client hos%moc.tameg co[?x'i:'r‘arct wheR!Adk - SHelAMR tWesrodeys! ;S’Q@E'en%by

I nterPractice Systers whi ch proyides a conputerized _service
answer s he'%ﬁfcefF%%&% quest PBR’IEHd CaF¢ [REMWRIppFaliRd PersonaleiHeadhhs. A
headd h maizdweissme el o Zat 018 @dds) tiey c3pabilptevide théi salservese to

s ”e”berﬁf% rérr%:?‘ece‘?%&bcwaé&ages .on $899LAPRIE 353y ho}(}sgeé ggyice at

hone,
Several problems exist with these prior medical advice

systems. First, these systems have high costs associated
with having a nurse answer each telephone call. Second, the
25 caller may have to belong to a participating health plan to
utilize the service. Third, if for some reason all nurses
on a particular shift happen to be busy and the caller has an
emergency condition {(that is not known by the caller to be an
emergency), precious time in getting emergency services may

30 be lost during the delay.
Another prior health system was developed by
InterPractice Systems which provides a computerized service
that answers health care questions and advises people in

their homes. A health maintenance organization (HMO) may
35 provide this service to its members in a particular
gecgraphic area. To get advice at home, an HMC member
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connects a toaster-sized box to a tel ephone and calls a toll- free
800 nunberwoldsiomgoa keyboard that is part of the box, RGRSERT 01262
answer s guestions displayed on a_screen of the hox relating to the

user's synpts@EnRepEFeAdFRSEATT AeZEAsRRY SO & telanhongandnFghtshe tottto
try a home regedy golbe miaibead bysdng a keyho=el cxrhadoci@rpaﬁ O the EoaNn
appoi nt ment be exami B S

addi ti onal Er(%gnseegf c—’ltnh W%rs cmes':IJ‘%'-H orgnll%;la@% vé]luchs%%% rgngeél %ﬁge%ox
pur chased byrteﬁetasxar to the user’ S MERURRS! y IERRRGIY AT Hle BRSWeTR,
heal thg10 tﬁegﬁ%b%awl%twb@h the @Perse 4 hdie Paswal, Orbd i1 S

Another limtation is his service i's directed to menbers of a
parti-cul ar cBHFF&cPFn&ol?éz%rt'hOGr FEniTHE LR ARRPIntment fo be I—WE?‘“WI‘%F%- is
desired is aasysmetathan d@eshpstsyeqainr £s the addilditnahaéxpenskese s

t he basic ser |c t u e exLs .0

net wor k. e L e ﬁ%?% %93'%52 S by
person, not JfCPSt rmmmnsmately 0f380ceremi nPUrGaAsLst i Y the health

priorjgtt erfpbrghnaz_aeabhh wizhe rgel létndpyhsfeorcca He.' fﬁdsﬁi&d on to $8e Asers.
conditions is ' atient '

escrib 562 A. S
bl ood pressuf*@oéﬁﬁrhe&‘f‘l?ﬁféo%rel grizﬁ‘l';ed 5?15 Serva.ce[ hé‘sne‘aég?‘éﬁ%at $%re
sent via tel pphbegstofa rpamemrt rahtractingcheplithrofganitat age, anth
anal Yol S FeRITLR A6 SSREPUS di¥ireq 15 SSUBILER Pl g BN S e
wherein the ?ééeFVPﬁ91253rd‘”BFF| Eeruhbe BT ORRIFER FS. mmhactat@sﬂmeh?the

phy3|§5an the %cﬁ@d%@ﬁd@nl riesicaraéfgﬁeewoekrcurrw@nc:@és;red svsltem
U S. Patent 8,275 oses a devyice for tient to.lay on
or sit in hag?‘ﬁtjlél &t PSR ggglis %855 Y A RSSHe Bar ar?eut & SRS d
to a patientbo$§ heakrhain Ehrgsalsetlonpar aneters are electronically

transmtted to g sf%gagr_tem £ aé“évﬁééiéﬂcé‘afé‘ds&ﬂ!‘éi&ﬂ ﬂ;xf 'aCQJ.\M}.Q:re% a

hi ghly trained server_ interacts wih t patient. The observer
conducts - set ?au??ﬂ@lﬁi*aﬁﬁo’sﬁ|q:e§‘é§!s1?%ﬁsl%%e%t %@Ptaﬁq%rrér Jerfey G
not edzo AOpathefita spailiced prddsinteechednhearcaraoa. areT e ashsery and35

determnes | Lna ROULAULLARCLNGLAPRULLC YigSRARBHERS R Pmote certiy'”

so facilitatés™ sucC
- 3- computer for storage and analys;s eports are generated for

submission to a physician or the patient. U.S. Patent No.

4,531,527 describes a similar system, wherein the receiving

25 office unit automatically communicates with the physician
l under predetermined emergency circumstances.

U.S. PRatent No. 4,838,275 discloses a device for a
patient to lay on or sit in having electronics to measure
multiple parameters related to a patient’s health. These

30 parameters are electronically transmitted to a central
surveillance and control office where a highly trained
observer interacts with the patient. The observer conducts
routine diagnostic sessions except when an emergency is noted

or from a patient-initiated communication. The observer
35 determines if a nonroutine therapeutic response is required,
and if so facilitates such a response. As previously
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nmentioned, highly trained people are needed by this system al ong
wi t h t he woeshslo Neasur enent apparatus (enbedded in a pCTR®97/01268haI T) .
Qther prior attenpts at a health care solution are 5 typified by U S-

Pat ent No. ™8Ngigngfdl KA Waswrinmat people argoneeddd bpl thdentsyisveth
appar at us fQﬂ.oﬁ”gaﬁvﬁ'thnﬁhesTs%@'c’igla%asuremenkr ﬁﬁgg‘ﬁa‘thgg (ARHREHEY in a

physi ol ogi Cﬁ g nforggtl nto a renot ion over a comruni c&tion
system 89 RFoFRALTON i s eval uated by a physician or other
heal t h prof essi ofaherApAibr athempte, 4 ghl wéammedapaomﬁﬁgo@eg%%sary

to utslize syplesed by ah SPEMUE No. 5 010 FEVELELSUNICES L0

provi de nedi rmaceut i d’v 1'C€ dr'e now aval
"1-900" tel Eﬁﬁﬁﬁ@lﬁuﬁﬁéﬁsCOEtglnEd apparapeg tinms nepsdng . Stlme:aezgsamil ces

are aval|abtfaﬁémhﬁuiﬁgad§5ecteddéhy@ﬁglaggé¥§ 2n¥Bekatri8ndEBUR 2hndeetors,
I ncl udi ng s ties, .l s avallable to answer guestions about

heal t h Poci'éfgnorovﬁ%dlaca?orﬂlﬁwa?‘??%ﬁgnf §YSheBpl e wHeferpatiae Wit ed
States who ewaluahed" by- @0 Physicdiephane afhenechedl tepsefas€E6nal. as A
r oupy Of | BEBEFLS InPURI JRELALR eanggﬁgieqaﬁéthgeassggyttéoutllgEg'%gghggs

for har ti ca ry
of the | nve"h?lﬁﬂparatus The present solution to the health care

(pk/gg\[ri)m |2§ a Sevef@ﬂfﬁlﬂa&bhbé@ rfgdl I v;.dieagﬁélﬁdﬂ %‘ﬂ ﬁﬁ&%ﬁgﬁti‘@}ﬂge
s{emt i cal , , sed s m desi-gned to
gi ve nedi cat® adv%/ceIe Cf"ﬁaval%gr © Bobl |Jén§)¥/%e %‘ﬁ%ers' e.g.,
net wor K. "It goal bbfPltldme NDATWQgstmmsetsoameoawdelable 24evenyeng Wi th
equals accesgay 0389k ; % yice at a
5 ay Oa QH%IDATAWQEQO %&szlccdt?rgf doctor i&@iu?ﬂ A PRl y

reasonabl e cost, system 3 rovi es callers w
fast and vﬁ‘[’?ﬁ’r?%/th‘ﬁ?r m’*{seévallablea&%@sc“f?xhéﬁ-}%ﬁfwse 3@t nheadnh

t went y- f ourcdmorirer anetiiycal conditfiamms @or peeplieoangwhepe ihetherificeleal th
care advi Cegigreg Mho égaﬁet %vagl 3Bbe Eé’l@ﬁh&% c{fe oHRE Rl Hﬁ'go%ﬁxugeégfer ggm

el derly patients con to th o0 travel er

35 courft r §TRHPh | EPBETeRTFH Pharmagifss answers questions about

-4- 20 med W2O860L88dr the "1-900" pharmaceutical service.

PCT/ US97/ 12162 The central ideas |eading to the devel opnent of
t he

Summary of the Invention

The present solution to the health care problem is a
computerized medical diagnostic and treatment advice (MDATA)
25 _system that is a medical knowledge-based system designed to
give medical advice to the general public over the telephone
network. The goal of the MDATA system is %o provide
everyone with egual access to high quality, 100%—consisten€
medical advice at a reasonable cost. The MDATA system
30 provides callers with extremely fast and virtually unlimited
access to health care information, twenty-four hours a day,
from any location around the world. Health care advice is
made available to an entire spectrum of users, from elderly
patients confined to their homes to travelers in a foreign

35 country with telephones in their cars.



MDATA system are based on the follow ng assunptions:

Nearly 90% of all_ patient conplaints are confined PCT/US97/13162
appr oxi maM¥P WEY nedi cal problens. 5 Alnost all primry -
care decisions involved in t hese 100 pr.obl ens can be nade
based upon - The centra%n%@?ﬂﬁt&ﬁ?@%&%r&% EBPeHﬁWﬁ}QRﬂ%HQHﬁﬁ &he

detailed MDATA system afedbeakdhbat ahg. follbeingsukbamptibhe :physi cal
exam nati on, Iabo;ator&eaQQQ bgggéﬁgaiﬁugbgifﬁelXo%ﬁ%alnfs arFOcon%gﬂgdto

confirm a diagnosi s.
that many to appyexiBrseby| LePemedAcahl preklepsai ned fromthe

physi cal exam nat mon canmaetuaéiy Qﬁuﬁm&@cthure decisions invcAGAHH I ed
fromthe patient when ven a pria uctlons

e 6§ﬁ be aéeStL
In nost cases, a face- ?Sce P5 P 5petSien m ased ppgn
doctor and patient iinfnnmatmenekearyed solely by obtaining a detailed and

wel | -constructed hi stopy;alongyiddly.  he rpsurrs POYSISAl Lhodiags

elicited fromthe patient bt'ai ned over
t el ephone. eNBBiBRREOD; s1pherakery, dRRgnéBAgingnatudéasmenty

Al thoygh treatment reh@Ce8TBBHRLFRANS d1§§ﬁ693s
frequently, the funda

nsgtal rlnciples t
di agnosi s do not. e minima Th@?@u?g a® |gﬁ???fﬁi?lﬁﬁla§h%EthEﬂYthe
time a doetotbertsiyiave r eangmrled bs salbitsatmed effirest | ¥Re

and the tine phySiCianEhﬁgfc bl e iéhfﬁé@léﬁ*'éaﬁ()aCtuﬁllVﬁpFenen%r%lon of

patients. These tral ideas are utilized in
the 30 MDATA syst enpcquired fromathisapageemite WISAT/A%YaR cAPPECPBigFee
bett ersnedi cal aglieeutbasona. famly practltloner who is unfamliar

N 2 aavi oD B o Rosr 8Re00- Ca Lo OLVRLCER, 1 ARELOON: BERNLIG.

nmedi cal advice frequen see or spea
or her personal physicthe |¢PQ§Q#IN§U¢ neahdent The not necessary. A

- 5- WO 98/0@@@111ed and well- constructed history, along with
PCT/ US97/ 12162 VDATA sgsten1prOV|des di.cal advice whenever desired

by the cal l er - BBY8hcRhy&ladyBeR pl3gifghr Sremyfype patient, cap)
previaus nedi cal al gorbéhobtained uchreg t e Stee Lsmtdone. the mlitary,

are deSiQ”ed for iace'h@di@fﬁeiQEﬁrB§E£95§ly' diagnosis and treatment.
Although treetment recommendations change
frequently, the fundamental principles of making
the diagnosis do not.
25 L] There is a significant delay between the time a
' new therapy is recognized as safe and effective
and the time physicians are able to provide it to
their patients. '
These central ideas are utilized in the implementation of the
30 MDATA system.
A goal of the MDATA system is to give better medical
advice than a family practitioner who is unfamiliar with a
patient, e.g., an on-call physician. A person seeking
medical advice frequently will not be able toc see or speak
35 with his or her personal physician in a timely manner. The



5 Sel f-hel p books generally do not consider age and sex in their

al gorithns. Furthernore, a book cannot take into accounh%}? w many
ti mes awensominas consulted the sane algorithmwt REATE%Y) peri.od
of time for the sanme problem The nedi cal algorithms used by the

MDATA syst epaare syatiegn@dolAdes miadtica$eaamaet\ehac@mmrdecsaitzjem&ysehbi ng
and overcone .t.he ef ci f bopks. Pr evi ous
é.tl sFyst sevegﬁ d g}sega v\?eet}é) ut%JsD %%

medi cal advi enS| anaIyS|s for a nunber
of factors wit hArlégnr@vn@ush@eﬂy%éralcgonthms .cempllaldnpg pepseigedfint i me.

ghe MDATA %&%tqm}%@é y ”E‘Ia%l'a &s; xfé&“cféﬁn%t:e E@LEQE@ tﬁh@%&aglﬂt%b)ﬁ?es ‘h
revi ous nedi vice al gorit et ecting the

consé! ousndelirasly gisofe genean &xeé'%gmt Sofleditn agm ARt FHE feAtA -
system i nvabesra dhgotrathesat usFurtherezaei nat | bodk weemewer tal®nmihabnt or

probl em ha%é:fét&l &m0 howp%%kamgS 0; Brabhergeds c%ebltgé GasCighaness.

on the uses “"semantic discrepancy
eval uat or [PGGSFLERN ¥ tRioR ?Wér )Bql'e’rﬁcl @ fiBRefPRLRR Raze probleny. at us

exam i f theme aedidialf %ﬂ@&‘iﬁ%htn@ aa&uew tﬁetﬂmm sysur@« alﬂeehebmgﬁaés of
t hoyght that are woyen or O her

nedi*fal advicFe L33t &fs ?:lotﬁ ?cﬁ'a\‘)‘énécaﬂeméﬁt 5Ftttmgy arf{a?'ﬂ?’éc?%e nSRPtor a
patient's geddcdsencdresymsaslifyhelgr books. tinme. The MDATA system checks

for and r ESpond§'rteQ/1‘a?f§1 %? cal advﬁﬁé‘déﬁé% Qehoti 88 - a %Qme denfltﬁr' or

medi cal advice systens su fromthe i1'nabi | be near

instant |y &Ea&é(tsé(? gé’rné\/\}"%}a?ﬁaﬂ’f i GFHRR P"&ﬁhl §egard t?m&hf é\}‘éible&'bpé The
MDATA syst esmpd@iinad mmdxrfiteqwntime The UMDATRS si/Beeinr aakBemmegapect of
t he stem . erized d| cal diagnostic and treatnent
adwl?é 35 funcfl@ﬂ&ﬁé_\ Se[r rﬁrqrptégxensgd Yknng edge- based system desi gned
to gi ve nedi cal Parmma @qdh@aéeﬁéNaICEpalbgpclgh@ﬁ' dhagiot have a wappof

98/ 02837 detectlng the consciousness level W&Hggyéi?é]&? seeking
t el ephone net new _aut hori.n

i nteracti v&%mggar’:é'%nse'rgﬁd %th%’&%ﬁnr‘f‘QBHeFe%no‘F%ﬁﬁl statusi o

MDATA syst emaenoedésrd hivjienevesef W complafinéxpert agmdblem hagenehal
Pragli tiongkdi;adnqel) ¢ oa2ndafir eaifnly kri%\Mengsf' LG5 iousfe&ONPUL gL zed

system for "access by “non-nedically trained per sgnnel
The MDATA &GSi&hCRoes Tt PRAEAle SYRHeRe fiSesevdsgrantic AdgFzsPaprybl em
nor does ibvﬁahatm @xapiest whe chit Hiljoef thaesystem to/eivckal theomensatti on

of medicingy ¢l NSLEA 54 h@PyPéT'Aéxleo ai ££8¥EhEOLPTAY1 dRSwURs! ESat e

medi cal adV|ce or approxi nat e
parallel threads of thought that are woven or embedded into

25 the system.

' Other medical advice systems do not have a "re-enter"
feature to monitor a patient's progress or worsening over
time. The MDATA system checks for and responds to changing
conditions over time.

30 Prior medical advice systems suffer from the inability
to be nearly instantly up-dated as new medical information is
made available. The MDATA system regularly and frequently
updates the treatment aspect of the system.

The computerized medical diagnostic and treatment advice

35 (MDATA) system is a medical knowledge-based system designed
to give medical advice to the general public over the
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one hundred of the nbst comonly encountered problens in gener al

practice and energency nedicine. It also provides I:Hﬁg
i nf or nat | WO BYO2ABRE public on any nunber. of other medi 92’;1)?1(%. 15.
As anot her enbodi nent of the MDATA system a person desiring nedi cal

advi ce and haa/émpm:e@SSnéewarpersonalsmg a GRWULARILHIGnd Oalingud&Jr am

into the PC to produce a_st.and- a dla nost C
t r eat ment advlr’(k,tIO i%‘%wbi TRHCE TeSPOREE, ané)g eg%% g?%ﬁ %n-'f n"f%cm}éjlogy.

quest i ons and:he IHRAER ngy Zoem em@dq%@mxm k-e%ﬁﬁ\dsmeorom%xmt@nd he

user respondsgdferal pra@wcsltdrms ARGt et aaa&ﬂese:h@ae%%wié@g &0y er
screen via ut deévice, such as a key g&ic nouse.

f
The 8" diagRBRPUaRAFER SYBREHe RO AASRERAY: BE PEOYCaLd Thy Ramed
MDATA syst empgrsdrdreane as t hat pr ovi ded by the SA- MDATA 25 system

The user of the SAI.IJlVeDAm %ést% A gogg rn%tupg%gg?gl nadIVlé)él gggt actl

t he MDATA system sponsorﬁ he ho
treat ment tabtedigglmnablemf gomdoes it pakeiayl exbalsgiiosistudy of one

Yet another ephadidgEnt 2bshacMPASA Syst aBuYtihezes JRsteadcONPRE ¢
networ ks, such as the Internet, to connect_a . user or atlent WI

the MBATA cor{RtA™ BAFRY YRi4q-Aate medical RAViGe LoX. SRPTPEMMEIHY or
conputer to ammesBuhfipedetofortthe most cimmendybozhemmtered i pesbleslscdn
di agnostic scC e e t9.0 ra al
advi ce or Elargarn%asli :;?E%:g@fice T?nnds?:@gr ség%dﬂé%fg%genggt gﬂ% %)e og}}?ceﬁst ed
on the NDATAvaluableeomﬁ@émawma ﬁﬁnﬁélﬁ Ppligr aro ame ltvemésnoﬁﬁc other
enbodi nent  pedical 6@% 02837

PCT/ US97/ 12162 t.erna y S ort I ons

VOATALE ' Gof tudtt BRACHRE GPOROLBeREy it LMty TBE AoV Db o REREoR |
user's conputesridiorg exedutadn.adviee MDATAacUmgut zccemy to a gemscnad
addi tional org e () Lohlls! RpLSEIaR LCATULE peo REYBlcd ! e rglhor k

as necessary. i ment he inventjon, there is a
nedi cal al%“’agﬂﬁ@ﬂ’élarﬁ%%tﬁ&nta‘a‘éIV|tE§a§§P§P§m IBFLHR oViSdi-MPATA)

information tsystepitl | EMALthEPNMPRAS] DPsBefDIPULD nQuEBVibﬁﬁrTaﬁH respoqdla;@

I nput (il)ew ce connecthe(gone Qgrpcl;ggguu ng enw\;é)lngrentt, %ser res:

i nfor rratlon f rém tortfc patten an--out’ put connec go
conput i ng emnefamm and dereptaweledlsplayed @noﬁhatctcmtpwéﬁr msrmn ame;

and a plural ig )E:d?tfpdﬂ%‘i* Cﬂput dev:.é‘é)”pét?élma@'éloké BEBr§ ebLChbuskY exgeut ed
based on at |gast ortion of the receiv Jnformatlog wgere n any
one of the 165 39nRsthe Anisio] SRt TR0 TSR AT PESYEA4A pBv! EB o
t he r ¥DATVe sy stfenn nate orhanshmi agwoskst apredided bpndhei SA-MDATA
25 . system. The user of the SA-MDATA system can procure updates
by contacting the MDATA system sponsor/administrator to
obtain the most current treatment table information for a
particular diagnosis.
Yet another embodiment of the MDATA system utilizes
30 communication networks, such as the Internet, to connect a
user or patient with the MDATA computer. The user utilizes
a network access processor or computer to access the network.
This embodiment utilizes medical diagnostic scripts executed
on a script engine to generate medical advice or a diagnosis.
35 The scripts and script engine may be executed on the MDATA

computer in a manner similar to the telephonic embodiment
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associated with the executed nedical conplaint algorithmif t he

score reaches or passes a threshold, wherein the di agnosed nedi cal
condi t i ofg gxe8geyMuUNi cated via the output 20 devi ce. PCT/US97/12162 y )
anot her enbodi nent of the invention, there is an aut omat ed medi cal

di agnostic -, ?¥sten1 1ggp?g{§t@9y EEelecﬁeéNJ I%ﬁglo tg@%%gr&nAfA

server conndered to th ien connecte net wor k;
and a pl ur aBPEgwaremadidc AN PT MRBEPFEFAPLEl BEYI Demsiosmleadede| o ek ut ed,

on the servgke®fs comp&téfNiEczOnpRésitibased ReatvMie@sSt cam q&takorkngfr the
recei ved erein an one,of the nedical | ai nt

al gorithns QBBPEQagtnE§é§P°8m€OPF|Bﬁwﬁ PRELIPES eF Qe uSerl?}f TRYFSH and

di agnbses aowedi the cendbtkoasassoesatedg.w th 30 t he executed nedical

conpl ai nt al gori tIHm::lata ngsoagaescrsecéﬁgl invent £6n PaSEéSe & 4

wher ei n t he _di agnose troni1s connunlcateg£V|a an output
devi ce connééRgfosbic and hergatggnt advice systey oAy providing

ECT/ US91/ 12i-ﬁﬁglrmatlon to a paltllent Eomef i e5¢ 1d Qbmﬁﬁcﬂﬁgté@vﬂﬁ’%éﬂ@
igure 1 is_a bloc ram il | ust e co onen

b asent Iy pRBr PR BRESEFMERPTBREERE LOnbhE orPURAELRg ‘onviapmge. to
di agnost i ¢ medeirveatimeftrmeabdae CMBATA)hesypaeuraut t len. Butpupr edenice,

i nventi on; conpected agumﬁ | ﬁ@%}ﬁaﬁgﬁi%gé-“% PSS Rad!sed

in u0|ng t he speec ; I gure
3is a dlag%aﬁPBPa h@nNdH% FP&nsP%E%%ﬁtprdﬁﬁ%sa b luraljday PR dreshiFaly
files for usempyalihe sygbetithinsFigleetivel) executed Hd$pd 6on 4t Sledst

di agram of f ot fil a nents u 1 and 3
that are utftl §€§l% °f Jhe rgcelved ggformaﬁlou?elgh ﬁs 5%& 86? %f ?h?he
utiltzati onmefiichd ¢q>mlel§alnt algcmmma ﬁcpirggret Sleasty anpeirheen of the

Fi gures Sb- §Qcéi@e§n §K§MﬂYo§eWC%1% iled 12 meéiééz'ft LEC?!?d:Pcflcf( €
system shown in is a

i aoram i1 AEEPai AREawEbAcERE LsKe Suted i br e e T T g
processes ofhéhessystenredches or Fipgissesl; a threshold, Fiviheesina, thd, 7cC

and 7d are &1%893&8&911@&' 9‘A’1d' guam 2l g %fon&n%llgg’é-le_é Mt etrH foddgure 1.

Fi gures 8a an are a agran1of the patient | 'ogi n” process
250 48fi nedd®ViifPgure 7a; "+ Figures 9a and 9b are a flow di agram
of the patient In and@rStémtbodDIMALOCOSS the?2 Hefdriteidr ,n Ehavs e ida;ard

Figures 10a are di agram of . L he eval uation process 254
defined in i?g%?éggg m8ab QY 8955081 ¢ Y&, ' Obomprisfig

communications network; a server connected to the network;
a client connected to the network; and a plurality of medical

25 , complaint algorithms selectively executed, on the server or
client computer, based on at least a portion of the received
information, wherein any one of the medical complaint
algorithms scores at least a portion of the received
information and diagnoses a medical condition associated with

30 the executed medical complaint algorithm if the score reaches
or passes a threshold, wherein the diagnosed wmedical
condition is communicated via an output device connected to
the client.



Fi gures 1la and 11b are a flow diagram of the neta function 500

defined in Figure 10b; Figures 12a and 12b are a i am
of the ass™& 30 | ogin process 272 defined in Figure 75&1%%,9*2:} .
Figures 13a and 13b are a flow di agram of the assisted patient |ogin

process 276 -defined in Fi gerdefbDescription offit@her @saldagand 14b are a

on ot URGAZSAL o ook S (TR g

Figure 7b; 35 D are a am o '

assi st ed cfpaa i @nesantily r arebarpedcampatagneids | aéd Yhe Frgopatepized

- 9- meﬁ@bgﬁlgzggﬁostig and treatment advice (MDATA) system of the
PCT/ US97/ 12162 X . Figures 16a and 16b are a flow diagram of the
mental ° PIEIEHS SRYATACPon function 508 defined in Figure | ob;

Figure 17 is a fl oWiduagr 2niaf 4 hibi=merantef dhscofpahiye processvabedt dn
routi ne (SDE i i L.gu b; : : igure 18 is a flow
di.agram of th rgégth_‘%’dir&?’% s:%fag'lfgr;fglgg Shoragutllnnglgf5gdgfi ned in Figure
| ob; FFagueeld e & f[ARgramphntee Yadephyanehptienfprocess

exani nation fygehi 98 2itadehignediks Fogu(8elBY: the system ofFFOYnge29;is a
fl ow di agram of thg,gatl ent nedi cal 910 COEdI tion I’O%Jtl ne ﬁ% defineq in
Fi gur e190b; igurer; 45 2 | S139ABW BFagPANF 0% hé P& nhidffsedBity
anal ysi s functompobéf@itdebifnBigune&i guared I0Ichat are utilizEdgateridd tima;

fl ow di agram of theg. t gent. .t gb p e5ss 2% in . 0. Fi

7d 15 Fi ipReg,SRNie! A lagran ofPEREPRE: ERRACERRIEE LR TkOLLE
sel ection pro&bsynggn Hapuxed3i ALFrybr £1pe; Figure .24 is a

hi gh-1evel bl ock dragugesof sB-Bgt wakk- an exehpsadyenbegusroé obft hgabdBATA
system { hat ut'}:lizgs ?‘om*run{:catign netwogks. 20, .. ... Figgre 25a
is a BPock OFRYFERTeR PhsFRSt PYG-SPhEROWR 10 EAaRERht 8% oF R BHESEnt |y
preferred networ k- Bagedeesbddi mertlock diagyfan hbl bhwsgrateing el fORTEPEYslem

of the present;bgveR! itk database £31&698h8 $2BckSsdsPbECkrl agfd¥am of
illustrating the conponents of a user conputer in the network-based

enbodi nent 25F19UTEf lihe conput eri zed MDATA system Figure 26
is a block di agranrighuwesr aki, ngba tonarfit vdl are a tapelewsdl t fitowad hvgsam

files di progessfs QBA&?eSE)‘ég%?%?f Figure fi,gures 25a and 25b;

Figure 27 is a dragramo I ne"process used in ]
igures 8a and 8b are a flow diagram of the patient

login process 250 defined in Figure 7a;
Figures 9a and %b are a flow diagram of the patient
registration process 252 defined in Figure 7a;
25 Figures 10a and 10b are a flow diagram of the evaluation
process 254 defined in Figure 7d;
Figures 1la and 11b are a flow diagram of the meta
function 500 defined in Figure 10b; .
Figures 12a and 12b are a flow diagram of the assistant
30 login process 272 defined in Figure 7b;
Figures 13a and 13b are a flow diagram of the assisted
patient login process 276 defined in Figure 7b;
Figures 14a and 14b are a flow diagram of the assistant
registration process 274 defined in Figure 7b;
35 Figures 15a and 15b are a flow diagram of the assisted
patient registration process 278 defined in Figure 7b;
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30 produci ng the nedi cal diagnosis script (MDS) files used by t he

system of Fi gures 25a and 25b; Figure 28 is a diagram of sone
of the fi MX98{02837 conponents of Figures 25a, 25b, 26,rarvis®7i2iéat are
utilized at run-tine; -10- -

WD 98/ 02837 - Figures 16a and 16b are a flow ngé?§%7£%2¥ﬁ% Tﬁﬂﬁi&

Figure 29 is flowdla%r gthelnteractlono

conput er W tﬁt?ﬁ‘ésp?a’t‘?@ pa 1‘8‘6 WRET 198 2 thedetined iy \otuxs HBure 25a;
Figure 30 is a bl Btgudealy ais shdiliowg dihgrant ef aché osemdnt o didde
conputer wt i or(@blg: net
Figure 31 i s@\é?@apﬂ—l gg%%?#% n}g{ \/\%:'f?zl %%meci in cfllr&l? *€ E‘j'o(:l}‘:'zaft a transfer
process that is u%bﬂuﬁﬁrl%gl%@cft}tq“bﬁllégrﬁh\ed the Pasit thedica) iptstayi | ar

to the processushgensip &Egines ¥a- nléhre 16b; and the Eval uation process
shown in Figures 1;I,Oa 10b; ure 32 is | ow di agr am show ng

an excerpt of a [T iR At zfltol“’ang?‘ﬁgr%‘?oé?efss E?ErfB]M%HCﬂhrlsrmlf

executi on ofexaminatitme funcfiddn sr4 pdefisied liar Rignidee Jmmcess shown in

Fi gur es 7aFg§||)r@ngotl‘g@-sEgalﬂq§d 081 &, Sﬁggﬁsgfskﬁy@ *JQ res %Oa 10b;
a user i A%

and ure |s an_exenp: C

grapni
screelln0 gener%?ré‘él"‘a’cﬁ’i‘r@g t‘s’&?l ¢ tfekinad ;}-yg.@g‘@ NEPRsr i a.
Det ai | ed Descri ptFiquré the :B&iefled Eli‘egdhﬁieraf 26he symptoﬁh%écﬁxlﬂw ng

detail ed desc&{ ]%;sfsn Punct: !g {fréegned e‘rfb?b()dl msaLrthDd apr esents

description certain ssist in .
under st andi ng theF'JeglaIGPrs 22However flow diadmeamrefertthd nveattmancandide

enbodi ed in @rd@ggétm &éflned lrdlﬁjfﬁf‘é’]ha/\lays as defined and covered by

the clélms or .conveni ence, the_follow ng description will
utI i neoF TS t%"?e isof | HYPRGRGTRE BAI ERR ST FYRY SFEAtment
Syst em Over \seelectComr girocedean e hifndd e rMBAGA XSy 22em Aut hori ng

Language Run- T'qﬁﬁépﬁgaéiofs §0E3§ﬁrfe§££gﬁi8£§bgfa am | Q8 Leve%“mf&gﬁ;

Logi n - Process tration ron- ProCe
Meta FunctiRfsed I\/E‘Fl‘!‘lanl‘SF’aﬁ us©f  thepy MR | o?ySSMaNthat D s¢ridpmesy
Eval uat or Ratnmithidasion networks;

20 Figure 25a is a-. block diagram illustrating the
components of a presently preferred network-based embodiment
of the computerized MDATA system of the present invention;

Figure 25b 1is a block diagram illustrating the
components of a user computer in the network-based embodiment

25 , of the computerized MDATA system;

Figure 26 is a block diagram illustrating a conceptual
view of the database files and processes of the system of
Figures 25a and 2Sb; |

Figure 27 is a diagram of an off-line process used in

30 producing the medical diagnosis script (MDS) files used by
the system of Figures 25a and 2Sb;

Figure 28 is a diagram of some of the files and

components of Figures 25a, 25b, 26, and 27 that are utilized
at run-time;

-10~



Medi cal Hi story Routine, Physical Self Exam nation, Synptom Severity

Anal ysi s, &Eg Tabl e, The NMDATA System Par adi gm | ng,
Benefits oy(f%;é ATA System First 35 Optional System Co}r{ﬁgfé?gﬁigin,

Summary of Advant ages of the Present Invention, and Second Opti onal
Syst em Conf i gur at iFgrgure 29 is a flow diagram showing the -ihkeraction of WD

98/ 02837 the MDATA computer with the B_CII;_{A{SQS?/ J:gi'n@%ter via the
. I'ntroduction A cansul tation for a person seeking nedi cal
advi ce nEEyFE A% FigU8 &oifone call to the nedical diagnostic and
treatment advi ce @EFWgARE) 30ydisem blothedpagsemtshdswmgim irfteracHierMaATA
systemgasks the Cﬁbk@% ?&&&é&éé’r IUasY OQﬁ T}S’atéﬂe comﬁﬂ%ilze\?iaea%ﬁ‘xe
response. oi Ce Fecogni tion and imterac |ve VOF Ce Tesponse

t echnol ogy allméwr@&tiers to respond to yes/no and nultiple choi ce

questions either I eeakd ng; 4 aecftlby, IRy rthe O a nE@er@Piaoﬁﬁo@Ea{iWa‘ﬂﬁ' ng
t he touch to pad access.to

of t e| r t el eﬁp rh é E
i nf or mati on i ArfgE that lﬁaﬂﬁeﬁoggFBP B¥eSURLPHr 2F Gder
interface. mataaripmpt (simidarven dha erieesenshown dh Figpkesyaz/-no

om0 ¢ JRI08R phe sVAISREAAS pr RIS L SHA S LM MR TR 2 0bs |

r ecomTendat i OnS grp

reflect the Fas@mn?a% eéls erp l%c@lwrmwhpwggc |a@nse#¢@ﬁ1d9€t ang
patient intenek@dsk data transfhlrt éﬂ béﬁf&ﬂM@ﬁTﬁuQXQEGE&%cQHQ%h'9@5
are designed 20

.tQ_he easily un ersto nforeseen situations wl |
i nevi tably aFP?e.Inlltg‘d‘raqt 5% PLads B&r groctrn%@alprgtc&ﬁsl fgopg in Figures
i npl enent ed. 7as7dn exdnhe, Efvarlue\teloyl teroelssplstoen iinefigures '10me10b;
operatyar ful Lbygtrained in triage and the MDATA system wll be
avai | abl e. For every 10 operators there wll be one regi stered nur se
in attendance; anfiB¥Feevé?y 10 RBISHBIDADS Iraphicas, 4sRK elRFPFIBESONe

physi ci an i nsatrkendaeperacsdaiuirigy a scrigfuichafemay aﬁ.agﬁdlsESMada&Sat he

systemis refined toward optimal efficiency. The NMDATA system does

not require the operator or the registered nurse to nmake any nedi cal

deci si ons. 30 Detailed Description of |the&Rrefexxed Erivpdiment

Ref er bipng to Fi gurrael féffoﬁﬁg@oﬁéﬂhilgfi adéléc%fﬁ\{idn of tlﬂ-:r epebkgered
nedi cal , di agnhostic treat me

enbodi ment of uterize %
advi ce ( MDATR )“ngé fOOPBFSFHESpr%se‘?ﬁS ipticn, & i Sﬁréfaénshﬁﬁﬁ‘:l AC
personal conpombedimPGrs162 assistesn understanding the claims. However,
the present invention can be embodied in a multitude of
different ways as defined and covered by the claims.
25 For convenience, the following description will be
outlined into the following principal sections: Introduction,
System Overview, Operating Features of the MDATA System,
Authoring Language, Run-Time Operation, Software Structure,
Top-Level Flow, Login Process, Registration Process,
30 Evaluation Process, The Meta Function, Mental Status
Examination, Semantic Discrepancy Evaluator Routine, Past
Medical History Routine, Physical Self Examination, Symptom
Severity Analysis, Treatment Table, The MDATA System
Paradigm, Video Imaging, Benefits of the MDATA System, First
35 Optional System Configuration, Summary of Advantages of the
Present Invention, and Second Optional System Configuration.
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a plurality of conponents within an enclosure 104. A

-12- WD 98/ 02837

PCT/ US97 M@ 8§162837 -plurality of tel ephone |ines 106 i nPETAUSSHIAI6
public t el ephone network 108 to the conputer 102. As an exanpl e,

one of tel ephone lines 106 is shown 4Q.Re485Wk%ehed vi a network 108 to
connect with a tel ephone, 110 that_ is used by b5 person desiri_ng

medi cal advi ce (f@seFIPaUbLagIrRudRIut 2t r%fson seeﬁbﬁ%r’rﬂ‘ﬁdlc@ﬂe gy dseuser,
cal l er and patiiast wdltd wseﬂalephone |<1:ﬁ1e1r changeabhgdicdbvweyagnostiai bhdbe

under st 000 hahckfie, agvicd HSATIRY S0e- a6 B0 A% RLa. TofvLhe;Ba!fent

If th e caller‘w be reqi ered as an assSrstant
for 18 t FaepHPATAL system asks thermzallriamme@lefﬁ@ Syse&Arost andr herr e

assembl ed WahB144Bs each rBapbgseoncepts - in mind: portability to other
operating systens and the use of i ndust r%c st andard, conponents. In

this way, VPRESsy FEGATRAT 19D RS 1 | G IHAE LR wi YPLSE | ofPFPeRse s
mar ket  conpethhodpgyt @ldont icaldiextsy ta nEgpend tthe pesfuctand multipbel e,

2o tar o aCTPICE, GHEFEIERE Ck cher [y © RS air st A
panoE)Py of BRLEPRERE EBNBYNeHiRgd e tanch tone pagegfi khehs belepheneyst em

80486 The SESE?ma@Wers%ntdr?’ cmmfsl:mbtztm;l?ﬁ 5% emé hmmrzl. NéPstem is
ni cr opr Qcessor ephon upctions .u al ogi g
Cor por at i ong‘ggﬁl Eﬁﬁs\}alc,eee‘i?f eE‘éFH ogﬁﬁrlﬁstﬁgg &FSon athe COMPYFEYT al

signal pr ocdr;oen(cﬂ)ﬁ?.}ogﬁhecmwsprdfcssmpmg yéé)no and mubodpdel@Ropeef or ms
sever al fU“thBE%hBC' U%ngh%%%ﬁﬁ' Qﬂdzéreat%gﬁctﬁéé Qﬁdéti“ﬁﬁs ar

decodi ng to tone signa record and speec Back.
TouchSt one ¥PgNalsdmiprly’ d’l’%@e‘i yet §H6Mf1&§1ydé&§1€6ﬁé iy t’f‘b@eecf‘?e @ncy"”
(DTMF) signakgumudated expedigned @fe haniouhy=l  pmne ihi nesSnddét Chgnect
to the VP o] he conputer 102 may include a plurality of VP
30 boar dgaﬂﬁngagé e%ﬁ% 0\% many phone |ine connections are desired
for the system 1BdthspebchlietbgnMPABA E¥shen! svedestions ugragdemigeed

Processi ng gar preatlé)é‘slﬁySpﬁﬁ@Eréeéagmt'u@x'fo\‘@@@en sitvhdi@Hd 1@#{al so
DSP ?ﬁsed) et seyver al

PonceBord); ipptaERRCY cBnbars i aahls Heasrm B RRAF ot AL oF hAE ARnE e
nunber of aimpdegentedn As arc@E¥amisicce fayeaiverfhel VR ebephbri®4l amelst he VP

board 122 bghB operator fully trained in triage and#3the MDATA system
will be available. For every 10 operators there will be one
registered nurse in attendance; and for every 10 registered
25 ‘nurses, there will be one physician in attendance. Staffing
reguirements are adjusted as the system is refined toward
optimal efficiency. The MDATA system does not require the
operator or the registered nurse to make any medical

decisions.

30
II. System Qverview

Referring to Figure 1, the components of a presently
preferred embodiment of the computerized medical diagnostic
and treatment advice (MDATA) system 100 of the present
35 invention are shown. A personal computer (PC) 102 includes
a plurality of components within an enclosure 104. A
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connect to_an ndustry standard architecture (ISA) bus 126. SA
bus 126 i P} &RAECts the ni croprocessor 120 W|th a P(r:glus?';yﬁ‘i?i

peri pherals through controller circuits (chip or boar ds). 5 '
The VP boar ¢ Baerapl by cmﬁe&%emoaleVPR@Aéaptloéoamtqwce the/j puwntic

anal og audi Oéweﬁ;;’c;hé h@écwérleaié@dté\nahegc@ﬁbaaéromoz AsBlehSl eSiiple,
si mul t aneous channg ovi de a_96kbit/second S{:)g%ﬁrat e.

Each channel ¥Hir8 SRRPIE ¢ LEBFRom’q i A8 S ovh c8ﬁné’€t eﬁwi‘ g ypa
board 122 andudtsnozsl‘somaat&sml awrdect Mith a:me]e!phqmt ilari td@tsulst atsiegh by The

Adapt ard f aydi mrg’l&g]
board t1}3{2)4 al Jaz%efg&ﬁﬁés%gé{l rﬁ%ﬁ?ﬁ&igaéﬁf% us 121‘ The Adtap oard
128 perdFuiethal ddia owargst a‘PS%¥gndJalclcﬂ'F/ela§idonPi‘Ble’at Ve used

proprietary diffid:dhdidesgbopde gaaelati o e( Rﬁﬂ\m f&s naﬁdeﬁEo&& tha€l gireal
bus 132 can ac mmdateb32 channel s and has ? anséﬁe rate of
2.048 Mits/ §€§3r‘r’& may be acting,as.8,BLPEY A ‘b’iﬁ% Fiaz'e’-%ts FHS & of
peri pheral s the camsnnediedadldert wilrlolgh aghteredascan aEsietant £Ar
video 4 aqap ti d 136, preferably at VGA or better resolution, 20
i nterconnects to video nonitor 138. A serl al communi cation circuit
140 interfaces a Tﬁtﬁ REFRY3FeVREE, KA £OIETWRFIGsWere assqmbled widiy twe)
C(r)mngm cati Olba(flrcgubbgﬂiélbthe {Jﬁedn:lrni Pl @@Qtabzhc@f €or awfﬁermapeara&a@tghgr
enbodi nent. A oard contro it .14 rfaces a ke ar
e TR e SEaTR SRR  She e dndariyl PiebapEl PORSLAGRES. @ AKRIT
nmodel 1542C mege btyhe systAdagiaec , borovredeflexstse lams MBOLX oaiz\lwwhfa:eﬁoo
Vb O 1 el Chrarker BBRBelithofll 46 tohedntiiualy Benposbd] b Moodis

drlves are preferably attac drive 152 s{ores dat abase
files such aé"htlﬂ-@ pRt ehfef i938¢ "sb‘%%'chdFFFégseaﬁﬂ’sﬁ'rsnar e SPEFPSAC
files. hardwa}%eﬂilalmdmaﬁblfywiﬁﬁ cwibECctise t (réﬁa-dncrerd)pr on:ess:d|11126e
In the prese felr %QEE S perat es
under DOS veﬁ%ﬁd)c():'n %(5> op%%a 394 ey C%Bd%)%éégy &8%‘5’3‘%?%% S92 E’ \%argg' S
witten in MiGegsdry t(t\eCPrQﬁ@ﬂé'—l @Nsﬁe@ 35 using structured progranmm ng

t echnizgues. AN ThRl a8fdddi current 18 GGEES Wn 166k | el LgeswatRaasernaed
supporting f%%C%%Omaégbérocessor "Telephony" functions use élaloglc

Corporation’s D/41D voice processing board 122 based on a
digital signal processor (DSP). The voice processing (VP)
board 122 performs several functions including interfacing
25 the telephone lines, decoding touch tone signals, speech
recording and speech playback. Touch tone signals are also
known as "dual tone multiple frequency" (DTMF) signals. A
group of one to four telephone lines 106 connect to the VP
board 122. The computer 102 may include a plurality of VP
30 boards 122 based on how many phone line connections are
desired for the system 100. Speech recognition is achieved
using Voice Processing Corporation’s speech recognition VPRO-
4 board 124 (also DSP based). The voice recognition (VR)
board 124 performs several functions including recognizing
35 utterances and returning an index number of a recognition
confidence level. The VR board 124 and the VP board 122 both
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mani pul ate a nenory variabl e synbol table and a run tine st ack,
whi ch Wivwb oB@a2g3¢scri bed herei nbel ow. Sequi t er PRafUSAN2162 nC.
Codebase 5.0 all ows access to X— base corrpati bl e dat abase recor ds

two new auttrd¥i h fts of
t he systemTheniiS®h bud [13%e mtercommm mce‘p@b'@lc@ﬁsor 120 with aThe
Syst em sof Lyane 115} WeH H&Awa&&gﬁw&@%@a cufi@s WBh¢pssour ce
code is i nté)I uded llw t he%attgched M cr of e 10 Agger?llrxu Be A
mai n.c - aSokedXdsIn of functions that nostly deal with

t el eghony funct iTHes vrsuehras1 2nsalbsse pnnects to a VPRO-AddpE: puaid bLiee,
speech fiI . : t Ll ectl obal
data struct %r ?s@%glr%éc’%%ugl%bus 130 thas rﬁasdf:ﬁé?%a Agﬁ_log tEBc‘)'ghgfmr(’glbase c
- functi oBas .t hBeur| sifoKktanerus Clwemede provide a 96kbit/seapns dats. 0

library to QRers¥dp Haree fEh@h channel corresporﬂ@é"ﬂ&”aﬁ@e‘l@phone llne C.
pars.c - the parsge funct and suggortl functions

that. nani ;ﬁﬂné’teé:tet etfe VP/aH ¢ 1<2 and i€ assc’c&?ﬁ'ﬁgl Yifh edand
run 1o ne steaitent patlent cdihsultraetgiom - 'aneondapnebpardemusrégrshéat|on

modul e. comnect gures 2, R 153l emg Rr‘?z%%'&%-‘ésnz‘&" EE‘SE DT'VF

or voice, o ne by 25
command ( e.QPnneqtapdat "ther ﬁlﬁ(ﬂa}p%u‘il@r bus 132. The Adapfy Wér§| haa

t hrough thq;e&lﬂﬁﬁﬂé hahamag n@@ digital sign&l cotxﬁrelflscs.on awssa‘ utrpc-
coll ection of text VPC b;}grd

t er ni nat i o &P s‘:al?s{:ﬁ'd%‘ﬂglt‘?‘(1 pulse Codeerp?‘a‘f’litob%% P%B'& P
userifc - " mdgidiadgrinet i 32 poan i apcomfioddtee c32 | ehannels and has a d3935| on:
initial  senegnidg GUeSIHONnS 04 M i¥'s /seconﬁ l'ogin, and the next

node pl ayback 1 nitiator. - .a collectiogn_of %eneral
pur pose functiofdie computer ISA bussﬁ%ﬁe’ba%ya é’lﬁ{?ﬁlﬁ% ofx BELLRBPEALE node
editor and c¥mnected to it tASbeht adiaplatrer droddentrollers. AWi88602837

gg@ U597/ 12 pter board 135 %ryf.%;a “af VBAULE bhBRL: GQBEEGLIonlNS

COMAR er | HNEETEEENESTS 58 hoyideo momtor 138. A sAuialecsymppication

circuit 140 interfaces a pointing device, such as a mouse

stored on the r‘]araﬁl{fd t?fr é%’ed&dzu( otri‘é' eM %ard (?hrchlt tem ](Q[(gAc’iﬂ nBSd udes

142. A parallel communication circuit may be used in place
of circuit 140 in another embodiment. A keyboard controller
circuit 144 interfaces a keyboard 146. A small computer
25 .systems interface (SCSI) adapter, such as model 1542C made by
Adaptec, provides a SCSI bus 150 to which a 500 Mb or greater
hard disk drive 152 and dual Bernoulli 150 Mb disk drives are.
preferably attached. The hard drive 152 stores database
files such as the patient files, speech files, and binary
30 support files.
A main memory 156 connects to the microprocessor 120.
In the presently preferred embodiment, the MDATA system 100
operates under DOS version 5.0 operating system 158. The
system software is written in Microscft C\C++ version 7.0
35 using structured programming techniques. An algorithm
processor 160 includes a parser and supporting functions that
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5 K. xlat.c - a nodule linked with pars.c and util.c
obj ect nodules to build xlat.exe, a stand-al one

transl ati owo9888837abl e for offline ASCII text file PCT/US97/12162 )
translation. The application is conpiled with the Mcrosoft graphics,
10 Di al ogi g, @P@Eﬁatypg Reai-aneh LogeRas e B@b%%%ﬂe' R | SS run time

The Voice Proce

ng Cor poration (VPS8 VPr, VR boa has_ ei ght
voi ce recogni$¥FK chafietRs, Wik c Py S§8FEE e ar%ennnbeja%"éom at etfquiter
one-t 0- one W $dif ¢ wer &i IMogicodabase BharakElesws accessVPE X-pasacsrmpgtilol& in
the voi ce br ogeslogeLeldrhs LOGHIS 13 coh6A-8!afopl! agus seeGlipardhi s
all ows a person in_a natural manner,
Wi t hout5 pausi sygstem 10§f Bdiso elatﬂri-udﬁsglttwo nWCau§bEEPFEs langyagest (oRRUS

speech YOSRDIY YR 1 nOBRo VORBEE R £ WY &iHeS si/deef) §i #Eidht RLDUGNe 9,
plus "zero" and "oh", and the ot her contains just the two 20 wor ds "yes"
and "no". THESRMERTE P1RREIRYi t s conti nuous speech vocabul ary

is used by the SySThEnsﬂéKhm sdfitwairee includesptbsefivl yoping erodel modules
enbodi nent 75% Qr tef, ¢ L6 ¢ EESBNNS Gud :
uncondi ti onal y acce&? %dzscﬁ %&% is lncluagIc%re IS %et ween 20%land°f7]21%}<}et he
di gi tst@ ecogrﬁm%ﬂﬁé read 25 back, and the caller is asked to accept or

reject the digits.a, maidle anotaheéognéeﬁlwﬁnbfoffﬁﬁ&wsé efghi0,médhely
above score threshoj ds. are

ng 2 as _ tun ag E‘r;)ar anmeters.

The scoring par anet rglE\]F‘etE}SP Y n HnEBﬁ?PEUr sbF 1P RS
mani pul ated of f-1ine bytize uphbiney lgmegr aspemdhi £ideadlnyhark 30and rRANE | ne
systemat initializaliofppe o1l tllo\épc al 89oBROVi d86a 2 J@MQ&&%@" Cre
vocabul aries. Discrete vocabul ari es contain one or two word
utterahtes. The vendor-defined gy ed di screte speech vocabul ary of the
nont hs of the years. basé.dised ifurdwions | ittmpatirarker edilst r dlodeBase

process. A 35 speaker-lndepe d nt i screte_spe ab r
Cer Tev fOgNt, & TEEY tsba?%grf)%?& %ﬁs}é fJ..le

consi sting of th yes"; conti nué
"hel p", manlpulatlon - 16- WO 98/ 02837
PCT/ US97/.12162 C. p@PeI@t oI " cndaysfrse " Riidet il " ranHEats

devel oped usi ng ver owerful "set ,of utilities suppli ed, C
Scri pt€t and Trai ner. %‘“E?l |5hEtes MAPEPHIACE | T’ié%t i™ ory %%)]I s
and training the vocabwyanlyol ttable and f[txe tReberagkl-24 has t he m ni mum of
two MB memory NSigl 1 £d. fhe,defy (pd B fde i raldrP s &

partition £or bot Cont i nuous vocabyl aries and a partition for. one
di screte vocabul arf: AdeeR ohat IRt ridie qﬁiéﬁijlsar’ieesqusoe either DTMF
downl oaded if the on-bos¥ dviRery and r €egdkegur®tk what to do next by

25 obeying a command (e.g., "repeat" or "backup"), or
traversing through the algorithm node map.
F. term.c - a useful collection of text phrases fpr

Dialogic and VPC board termination events and
error codes.

30 G. user.c - "non-diagnostic" portions of the caller
session: initial screening questions, callex
login, and the next node playback initiator.

H. util.c - a collection of general purpose functions
shared by a run time executable, a node editor and

35 ASCII translator tools.
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10 The VR board 124 has four digital signal processors

(DSP' s) fromwhich VPC derived eight voice recognition channel s.
Each of whees02837ht recognition resources is r ef er r RATAUS9 742162 VPro
Speech Processor (VSP). Di screte vocabul ary recognl tion

requires one V§P VQQW Enuousa 1ﬁiodul\éoc§g%£ arcyor{ | ih@n %P%angg two

adj acent VSFP's. VDATA system has resour ager in
the resp.c sof ﬁmr&emnﬁaapéawm S resource rranager allocates VSP's in

a dynam cgmanngrote VWP Gpand 122cshanter S inBegfdegnnbuidsies. for
As soon as the systemfreggl ggog response, v0| ce or DTMF, it 20

rel eases the VSP' s as&ociate FR¥the caller's VP board 122

channél . K.  XhathMPATA aymeduid 00inked WRChs pays.icandmutil.c

progranm ng i nbghkace roled OEotBEJ.i:dpE:QQrtarémeng d aEQ&'ﬁ@-ea dhis
makes t he appl | cati in vendor specific_to ESC[ but al so allows_ the 25
system 100 to utilizethPRS{RELIBBuRYPERERR)e (fR% ng §SCII text file|ne

creation of discrete spaaktatslependent vocabul aries used for voice

pat e n Tt Al NG MASSDT L B kot 1ag wich, spelSuERAR: SypRgL e, both

cont i nuous SEeec I'Screte speech
(DSV3Or ecoghtajiegiciboard, VPCTh@avéléedp€9é983$ﬁgdaF®¢9S%o%}@riztesupports

- speech re@ﬁédvascanﬁra&agbﬁﬁg c@ﬁ:&@hh@ﬁ Wp@h ‘Ir?:?@ 4%oﬂ@nal

detection d decodin devi ce dri ver i ated w.t

board 195, 145 | GAABE VRIS FECaRRHGR, AT S odthich bY Keiaukt g
The devi ceasskbcx/atedslmpmfﬁcs-ommmmmathenwﬁﬂogld)eDWaen td:nar\ﬁbb@ard
122 and theygppLi a;? A i’z%ﬁ%@}m ¥ theMBoice prodfsding WIRN £ :REEJOMLLS

seeki ng nedi cal Vi ce -17-
WO 98P(02837area of continuous speech This allows prperson 199 gpeak a

shar ﬁd nen})mxylsegnenaégthendemeeel i v edatiends wiraidr anei thout pzﬁﬁ@im@ dat a
toteappi tion C e n.eal -t nts cur _on the

associ at ed ?g€%ﬁho%%q? ndelg%ese gggnt% ?%]gﬁﬁie two congﬁguﬂ“ﬁ FHeSHh

i nconm ng cavd¢sabeliahiesneonkewqsadnslatrbygonheing the ghididrs lanurohghh%mg up

signal. Thg1 Y@ bga&a--l%%aol et ba&xlfd the otﬁeeeeanﬁaagg%stchaéh@r@wétOred
on tgﬁ hard drive 152, The 2@ gorithm %H i sqr 160 sends a sel ected
speeth il e"REIFngYes i amncodd® ¥FBECR -FUBRLYED ALFIFE THRYIRRAE from

the hard speechriwecdls?ldwy t ie VRsbdarky 12heat syheeapr@pr i at &nt iwee f or
10 Speeﬁif'eé@ﬁé e g Spediacda eﬁb%&%ﬁght”esﬁﬁg%h%ansééré’f jar '7§52' Sr

length with a typ |caI nessage about one two njhutes in | engt h.
Several speRRhtFEsshfss TREPBSCn:F n%ﬂc?%‘ééFh%?aJtJﬂY acceptggoqudd e
ext ended spskere nbs Iateveen R0% Gind MR Y, NEheudigans recognikedtdee ppdadent .

Dur i L, spefaggc}l‘(i' |§n@|tq¥gﬂac%&1e§hqu§ng§rgo accept or reject the digits.
In another embodiment of the system 100, the above score
thresholds are implemented as tunable parameters. The
scoring parameters are stored in a configuration file that is
manipulated off-line by a utility program and is read by the

30 run-time system at initialization.

VPC also provides a few discrete vocabularies. Discrete
vocabularies contain one or two word utterances. The vendor-
supplied discrete speech vocabulary of the months of the year
is used in the on-line patient registration process. A

35 speaker-independent discrete speech vocabulary consisting of
the words ‘“yes", "no", "backup", "continue', ‘'"help",
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15 122 is nonitoring touch tone response fromthe caller. The

VP board 122 configured to interrupt speech file
when a tOU(WP%%g%gI ghal is detected. System Operatl ng Pﬂ%{ .
The system has an activity flag in 20 t he port status bl ock for each

patient currentPReTRFAY"t hdpause”, Lgaiehn 2pdkeEpPeratkhas heerhdevelepede

associ ated VP hofig a veryC aaaelfuus ddt of utilitiesA. suppUied Mydevpe,
an idle chanpel. waitin

h
b.  Login Md TiB® r'(Sna gl ﬁa\hﬁ‘&;é a PaEFentcid ltﬁefhé’r% ¥ox COileCtlng

| ogi n process;samples and trainimegike ree¢dmudde. - a condition where a

patient gs The VR béé&&hQZ&le%éér%h'eor}nPﬁ%%sof two MB metgory
Real Modde - a condition vvhere patient is

consul ting foriRstaktedt e fap‘tJ(S:bF‘@WPI’Y Conflguratéon hapfd partition
(1 nfolrmat i O?) f&bgboth acoridhidu® wWhesBubaries and a hpartlﬁﬂbhe'ﬂor' Sone
con_sutlng or.information,or Ot si.tuati o
P Pause NodH TR B A o MOHGIRRRL SRR, “o5apilatiesTpay ke
Pendi ng Mbde -dewmidaded ol Retlhe nontebeamd plendrt is reconfigured. new

medi calyd nf or mat i onpgat PR bl P2Pahheniedir dlgltal s\ﬂ?n%@/ PR¥essors
PCT/ US97/ 12162 , not aut omati cal dded fo the patient's
nedi cal (DSP's)  frgmy WhdchpYPF atdfd* ¥R t Féﬁ 0 ¥WrERNnFSHPITFihien

where it wll &I&m&ﬂél Ed Eécfh| biie thyese Sé&@ht recognition resparees. id
Voi ce Keyvvords and m’nybq S .-
responsive to Tekey o‘?cil oV ng fRofce key\ll%é%l%c rﬁf%%l?eys(\\ﬁ%n . Discrgte g
in a pronptingotawiarye. remnllﬁlpespomuxbe%l memg  VSP; nemssdgiaruci(s

Voice 315 DTM:ocabulary rec?é@ﬁltlon rebuirddsef bklrof QH]QBE\AQV 1P Y£S/ Nerhe
guesti ons. o h 2 $ # Causes the
system to bacRRfy4 OSYﬁ'ée'?LSN as’a VSP resource ma‘b eEciBs e FRBR1Se

(see belomb tduﬁtware module. This resource masagerpihibegkes VSP’'s in a

help - f - i
node' s help ne age r@%ﬁg%% %ﬁ Qggﬁéégg 128 Eﬂﬁﬁngﬁg on a demand basﬁﬁi
expl anati on néSHREOR as ‘the system receives a response, voice or DTMF it

20 releases the VSP’'s associated with the caller’s VP board 122
channel. .

The MDATA system 100 uses VPC's application programming
interface {API) for the C programming language. This makes
the application vendor specific to VPC, but also allows the

25 system 100 to utilize all the powerful API features, e.g.,
on-line creation of discrete speaker dependent vocabularies
used for voice pattern matching or voice printing.

The VPC API supports both continuous speech vocabulary
(CSV) and discrete speech vocabulary (DSV) recognition.

30 The voice processing (VP) board 122 supports speech
recording and playback, as well as touch tone (DTMF) signal
detection and decoding. A device driver, associated with the
VP board 122, is loaded into system memory during load
operations. The device driver supports communications

35 between the VP board 122 and the application code at run time
(e.g., when a person is seeking medical advice). Through a
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oper at or 0 Causes the systemto transfer the caller

to alive person. 25 pause 7 Transitions to pause node.
The syst eWO 98/02837 default pause peri od PGr/E6887a2¢t62NdS.
qui t 9 Quits the current algorithm and takes
the caller tg,niqde ﬁégor%%@@ e SBevice driver sende eve{xﬁcaelnlcfr i
(s)he wishes to sel ect another

r epeat Fraggpedisat ke Eber apPlisacisnpragenéssagal- time as events
list. |If thiccuoBmrtel Ssgb¥eatetd tdeptone line. These events 1nd]]1ﬂﬂﬂ e

of a long

With the fi rslfl a%.nl Icsé 'an {]r?cnomlng call, touch tone, ktehregrpeﬁsy
Pause SVbde @ﬁ’ﬁrﬂ;ﬁ‘m,s and the hang-upesignal. The Bxtleisi t1ge pdages [h:efdmd by

one defaul t speech messages that are stc‘Ht@Hs%ri 'Et}ﬁ-:r Yﬁlrd( AiRCQRYS) - mdd

En ause node I'f this occurs
S/Ce)g} INguﬁOde a]tgrﬂard é?ﬁ%qqsqzép'leeé)[ sepds a selected speech file having
question. df déidsdedcepeecht meéskagk that is retrleved from theN®@eq t he

system wi | | ayha the,"current"”
rr)E/‘ssage Thé{rg'yé[rmlé% XQ Eke VP board 122 at the approp:ibate time for \\n

98/ 0837 speech message playback. A speech mepPEAREISM I @if variable

resol ves theddh¥n dilgﬂ‘.tltz aztyﬁﬂéhguhﬂe}ésage about one to two mlnuteggqﬁode
versus "conti nue" y exam.nin

flag. Lleng%h e eRe SP %qqka%snmysB&EHaFPPést&ﬂégéﬁé‘aﬂ:@d A
per son pr ogremauig andexaéndé@cspdlumsmesealgepeeodﬂ n@ﬁsﬁg@s& ih8tructions sly
conmmuni cate oy t n s previ qu
ment i_oned, t\#es%%gﬁ@ﬁéén‘gssaﬁgﬂa eg%&c\gllgrfag¥e§§%yba 1enh?h P %’ rd
prpgrlénne i Al MPRAGAENG hytongr regponse rowpébéhcﬁéésage Thlaen
usi ng the hamrdskdasd thre ttﬁé}ﬁpbén&d&ﬂ&gured to interrupt speech file

playback when a touch tone signal is detected.

reftarts

System Operating Contexts The system has an activity flag in

20 the port status block for each patient currently using the
system to keep track of which state the associated VP board
channel is in:

a. Idle Mode - an idle channel waiting for a
telephone call;

25 . b. Login Mode - a condition where a patient is in the

login process;

c. Registration Mode - a condition where a patient is
in the registration process;
d. Real Mode - a condition where a patient is
30 consulting for an actual medical problem;
e. Info (Information) Mode - a condition where a

patient is consulting for information or a
hypothetical situation;
f. Pause Mode - a patient-initiated pause condition;
35 g. Pending Mode - similar to Real mode except that
new medical information gathered for a patient is
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a speakerphone feature, or other voice-input device, e.g., a

m cr ophone, gramrer reads the script into the voice- t
devi ce whi CWH}@O% nected to the VP board 122. The VP 15 WEP"%Eﬁertsu
the speech into a digital format and records the digitized speech to
afile that is stored onnbhe auaicthaticallydradded 152. the | patidet’ gr aedathy

preferred enbodinent, gecg& rec@%?dksgﬁggr )(A,ﬂhq._rgeeq,, vVoX gont@él{@hﬁréle gysLem

speech files, and ies nmedi cal "al gorit

Syst em speech 20 fil W8egre ¥F Whd1f dpen ¥ptfiednwntlfes Jéoe | Bysehestaft
arbitrarily assi gpegssdnber. The system nessages are used by the
"fixed" parts of the system e.g. greeting, login process,
reglstraélon process There are a feM/speech flles of t he form
MBQgXXX. ThE : [ Theestyshemi r s

messages, and ?@éﬁ@ﬂé?v@cw%é‘%ﬁ% vg;ﬁ%r ekeywoyfaagra]%qw k@08l when

speech files o formnegxxxx In eac
subdi rect ori esltmhérénxix?r@@ﬁ%i‘agl §tAheehéset henot in TRABERRFENBRra memy ch

wi |l be expl ai medshgeei nbel ow. Node - messages i ncl ude

i nfor mas_bon quest{,gnCQ rrenu hel p 30 nmessages.

[, Operatl ng Feat t e MDATA
system s nain obj eciives |s to brfﬁé’ag‘xf gg}t%ng rm%’é%]g“ ?'f’e%lns
nmedi cal experts, encode their 35 know edge in a central Iocatl on, and
make it available tgackup  €V#lYOBRusésN@MANdyHBEAUG AULRRKI N | *BJUAGE
is usediby the MDATA system'pﬁehed:esaéﬁmn?ﬁés§£gé hi Se®BpELIWYVE. then
- 20- WO 98/ 02837 resume playback.

PCT/ US97/ 12162 Each day, specialists performthe sanme tasks
over and overhelffhey enatt tRbayambhedipfgpiosinformatubdn of esoherngtlze

famli ar problem At the sane tinmeRc@éeheyvaelp frﬂlm%al@t, or (sfaesiRIMNS
at t enpt 20 find the best path thro‘é@h‘“@%‘é exp anﬁ?h@ﬁd@ﬁ%ﬁ%ze of an
unfam |iar probl em Th| gr ocgss éé i nefficient andff au}? ‘"o%\i
error. i ne’ ht?‘és?i}%%esryaﬁflt‘;g‘ GRethBBELRAYED ler
t hi ngs. | nst ead of phyS| ci ans %p% ble tinme

dupl i caj¢ ng tasks, ATA syst X s 1

each rreid% cal speci allg%ss\%\/h[)o vvri?e %yﬂip@ifﬁs ”EQ B,%of RSS%EO seq‘chi}é};&gm
treatnment of the 100 or so nost commonly encount ered conplaints in
fam |y practice andnebergency srediguivs dheSeurrent aabeetiithh)s adide takes
carefully and specifically designethé oc@llertto node 110, which asks the

30 caller if (s)he wishes to select another
algorithm.

repeat 3 Repeats the current node’s play message

list. 1If this command is given in the

35 middle of a 1long play 1list, then

playback restarts with the first message
in the list.

40 Pause Mode Commands
ves 1 Extends the pause period by one default
pause interval (30 seconds).
45 continue 2 Ends pause mode. If this occurs at a
Yes/No node, the system will repeat the
question. If this occurs at a Link

ngde, the system will resume playback
with the "current" message. The system
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hi storical data and physical findings over the tel ephone, 15 rat her than

in face-to-face interactions. Several experts could work

t oget her wo 9g/masoughl y research one particul ar conpl ecvusemizaed | as
to anticipate the full spectrum of possible problens and pati ent -
responses. - These experts ggg{) ggsghgr(g) tmauiwi ai ATA 20
systemtreatnent table as well a fus-TeptpToie el b9fexam1n 0& and
| aboratory test of choice tabl e?augge,agdgoggg gts describe

her ei nbel ow. Carefully crafted questl ons, used |n the t aki ng of
a s nedical history, are the main tools that the MDATA system 25

uses 0 assess tRegRLAOLCTE 06 DALLENLR, SHIB O, HBIUI Mcarea. @ 400

hIStOI’y is to as e ri quest| ons gnostlc
process quepersas nmgrm@m@svteﬁlcall alggrlthms mmﬁchht weasageshze t he

right quest b@ﬁ&uﬁﬁ.@aééshﬁfﬂﬂ Ythe eﬁid&@@eékﬂﬁé meldier1dofa+i edhangeng
Al t hough the (f over tineg, ener al |, nce excel I ent

Bnd vl - BreVibnaty Rentisbir ot IRES (AN p Bt THEGE S A YrLaP

| ongio leagthOf CThe Seroqsanmey dtgebseblar erfltesouesedipe. Eor tthé c
shock Sy”dr eéﬂd §$P§ e NCWRe! ?s%gdgﬁ‘gnx?éﬁasceE}%%SEhQ”éeféﬁhone AP,
devel oped t are Se speci uest by
an earliera %ﬁékﬁ@bﬁneo?eature rﬂﬁlsﬂt&&&né’mﬁﬁolﬁpﬁtné?"h‘a@e ang- ofat he

| at est | mBgind@rophone, the programmer reads the scrZdt into the vdfle-

98/ 02837 1 _

modal i ties tPHBEsGYiGE WBLSY 15,%PmnG thst &2 éﬁxﬁ ?F oﬁﬁé £%. . The e se in
di aghbsi ng hopatli ephvverpsobhenspaenht hetquasdighsal formatusent byecmodor s
today. The MRETQ:eYRLSUUTRERSMIR P ML thar 18UREE8AOLA AHYAGE4 O

di agnose pati ents-as termne —when . certain tests or
i mgi ng stHddt¥e  Lpe- in r?él?es?&’ﬁ?.ently preferrgfe QERPANRSRE enids
statistic geab8akredgocgpAdmeéd (vds containseitdel eybhemsyséeaht Hibad yaaei t he

ef fectivene {0 i . agno ro ess As
a result, %3108&17%@205%3%5 flc)% eefsaéth pﬁ%&r:%f%l Q}Téreﬁégﬁ‘gmu%ys feR\ s | cal

i nf oRPmt i onfihes F§egafh‘éh@df®é‘ga!3!1§ﬂ§xth‘éhmdpﬁg ¥ some arb]kre@azr:ohs
asked in taKbQﬂgHBd'z@@hb@t st Q"h'ee§ysE€ﬁ1 rﬁé@é@é@s are usede¥@Cthy Whated»

per cent age " %uestl on, "Is this

atie 0 answer
t he wor st hgﬁﬁgﬁhe §g% |siy1s§9m,acteug | y ﬁeer'lﬁ‘g\le &G0 RARRHE -
hem)rrhage’?rem‘e‘hoaghonhpsocssa cl abeire are a fewescpegchorfidest ifs tpreobl em

the exact pegbabi kigghesdd. havi Pflese arel high&i ndagf bhawRcAeMOHNAGG-After

answerin o fhis uestion is not presently known.
mg 9 éuest&onnalre messages, and response J%know ed%ements There

. are additional speech files of the form megxxxx in each of
algorithm subdirectories, where xxxx generally matches the

node number, which will be explained hereinbelow. Node
messages include information, question, menu and help
30 messages.

III. QOperating Features of the MDATA System
One of the MDATA system’s main objectives is to bring

together highly-qualified medical experts, encode their

35 knowledge in a central location, and make it available to
everyone. A new and unique authoring language is used by the
MDATA system to help accomplish this objective.
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Currently, doctors can only estimate the probability of 20 certain

conditions based on history. By applying the
i nf or mat i onWOP80283d generat ed, the MDATA system not o?#%#%&%ﬁés ]
the patient with advice that is continually i mproving, but it wll

al so be able-to paEachl Gyt HRssialists mayfanm ithesSawe t Faskht PYeT nd8fcal
comrunl ty. 25over. THeyTeR&EL OBhapisamel Ifagnde tOATA tislt edff t soPsihg gain

much _nedi cal |nf rmation .about its patients a Ss
Although a1 EEPLLEAT CAAPAET s 3‘}"\/ & TATE ot "SRR veD, bPL{Rary spetrfic
advi ce can bepyiyeécimhst hatsgspem has fibn@ the herﬁtorrmttlhonth?ﬁégéf okge
the NDA$A Syshﬁﬁbﬂ%@%ﬂaatn{a%@ of stn 3\erfarnilht.”ed.f PEUBI &M & MBHi 63brBESEST ¥s

The NMDATA system can eith tain the patient's nedical record over
the tel ephoneipeffpcient aé‘é‘nfﬁéiushﬁr Witk §*feFail ed questionnaire to each
patient. The Iﬁatm@d&cm@ t BRBrgatiier géherakrgssaey bedtor walyi aro ado

t heir conveni eP‘éP?FThe QE%S‘XSt S V#DI I aJ'[z%:llv‘_iva S g;} %\(ﬂhl ablvgl?igble bglme

t el ephone to & y any I ons
-22- dupbiggtdagl3fasks, the MDATA system utilizes medical experts

PCT/ US? 4/ 12162 rom each medlcgf‘% Mtﬁb’ﬁhérﬂzﬂﬁé‘é ddtailled @.'l@%frhﬁﬂﬁ\'s for
Classification of Di seas

s" err| rr
summari ze théhe treatmang \af; GE‘ & tlor?a b8&t “{Q%at?%orﬁpﬁl gn%ypaereg
standard is complaanc@rrmnehemswepmaeme:edncsmtemenmdmedmlmss| f yhebe

entire 5 ectrum of _nedi 4 cpde
al so used ai Of.'ét ms, are. ?aggkufii z?l spec:. %llé’gh% égrgld Qg éli‘éfc
(e.g.. happemde:@tlor@%téasalvél Phalehé lfépéhﬁgégy’v@rr n’é‘éﬁ)l Eghﬂ’hoéef
abgsuel‘a' ?%B?%b%h%&' %h@lﬁn(inﬁlrz)face to-face 1n£@r§gﬁiibh§n t he MDATA tSySt em
uses err err - cl ass enyi ropjrent al

events, circumstan Sé’e]rol}:ld emertscoﬁﬂ?fgor’f?é% tRe 5‘%& gf’ E?E pFyushly
poi soni ng, andestherh one paa:(hzlee:{uskaxefcfcm;ﬂsunt:Thae;ise»vedddeam5 avre parictpately
hel pful for ppe fuft Oéﬁ&grr irrgb'sg bﬁ.‘goﬁ%oﬁm& @d@ﬁa‘t@%n@ai'égﬁéngé§

t aken or i'S current as the cont ext rg %
t her apeuti ¢ uSBesgc @ REXtS p6P§éﬁ| rfgls%uPEPHédﬁt @&t painpain  the V\HPQTIA

they wepe or ageckei lﬂ'etaitlﬁ%fht Rofpexaa®| ee1E942. thies magmg triedantey f Of
t he t herapeut Medi cat'i ops .ar.e

use al s
cross- cat egorfl%gd 5088%#%80{6{:??\% CFSE T % (RS, FabAES ehesg cehesprs
Ameri can Hospitidl Fer Fiﬁlsgrybsér Receipbei oW AHFS) 20 Nunbers. The NDATA

system 100 al so usegrefM189d@Sartldd questidiAsSided Ot hekhkypekicly of a
circunstances or,  ev n&gtﬁs%uﬂch as vacci nat ion%ha%ott%ntlﬁljmﬂ\eals B em

hazards rel at E‘&dﬁﬁag Ty, are the main too Y
25 uses to assess the problems of patients. The key to getting
' a good history is to ask the right questions. In a sense, in
the diagnostic process questions are like teste. It is
important to note that the right questions are basically
always right; they don‘t change. Although they may be
30 refined over time, in general, once excellent and well-
crafted questions are developed they are good for a very long
time. Of course, as new diseases are discovered, e.g., toxic
shock syndrome and AIDS, new sets of diagnostic questions are

developed that are disease specific.

35 The questions used by an earlier generation of
physicians, who did not have any of the 1latest imaging
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and famly history, and exposure to toxic chem cals. It is

estimated that the al phanuneric conponent of a 25 patient's nedi cal
hi story wWQ9%8/283%xceed 1,000 atons or pi eces of i nfRETESIR162AN
atomis considered herein to be a separate identifiable data item

or point. mndMadhictiéss (types o&sswmiddy),, tgbhee negfcabrée@ghggtqfvee\éﬁ{dy
person on t C y e_s roxi mat.e

1, 000 opt i C;&f:g%f@ee H %agnosq"%gd pat Ig grﬁéﬁ?r&ntfh?rht ea@t%es\ﬁlﬂ?st he
MDATA syst erise@deby doctosgstedays c@‘hstéﬂﬁm\}\ dastem makgswose eqifedtinens to
-ask based nuances!P@F tDgnddLE MRl 08 hdnbas ?J&Q‘:Uénttge ;Pé‘t FULE as‘]li%t as

phgdsl cian, gathers relevant pieces of infqQrmation fromhis or
her di%al oguESHTHH Dat YRR ?‘hﬁtiBATAt%%FenPFI ad®2gaBg| afspdies ar§t or es
all perti nerrteqsam:aasyof information that it |earns
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cer tain ena%stﬁ%ssﬁ'ﬁééaus'éot ralyaswihe refifeot ivenssse ofmeetienot

Qﬁfé’éteifbns Fase@xahp! €ne i fiGBAMPATA Sy é'er ! earA@s éhQ‘tes?F.t
patlgtrbt S no has su}fF ?Yg g frommgrai ne head It
have to ask rglt%aé"st 1¥ ohFQRaithe immense amm}!@f’al af Fﬁétﬁfﬁl‘:ecal

i nf or mat i on imfevRATosy stharm has agatlhered regapdingnithe t k@ rdang specific
is its advi est:Lc;né Sadidlq dlx?ftakijrqgo 9 ?'n RPFor éb‘%r'g‘r §t;éer§”§tﬁ§.p9' ve

di fferent advice erentfp S callrrng
conpl ai nt . Ieﬁ‘a(ﬁtﬂ'éﬂ' Wit pPepsedtagene amte@r@svewol angwerefivespetof tbe Not

only can questtlhm I\/DAEAtﬁystz\e\thm Sydﬁhﬁt d qalealagcmeféer}e%ur tflﬁ_rfedluf gggggg_ly

pat i S LJer & ti.nes when ad en. to

patlgln%tt (calllﬁ i ng%f %[aﬁrach% 2\1%&0#5& Lhis is a c?-PﬁﬁéF i S
different. dem@mm thoﬁeproblea, gtbelpexa‘dt Yrobabiflingt b@nkaeshyed
(et &t KeepLHiAR il J®URD Gl rhaBES arter anBErMPATASKS! ED hag,Deen

consulted for the sane proble ce a thres S ,
MDATA syst eRUSGH2E8s 5h&ot preseﬁ‘&LlVe °E”I’?at the number of consul tations
al one, for the s&wrrently, dorpbaintannaylgi«stinate phebbesbabheisyséem

t hen ogakes e at .. f.ore the
I\/DATX Eyet e%@;:f%%rlgs g%ﬂﬁ?gégﬁﬁa 1|5§§9c§7m?ﬂ9 thlg@brg ot eB¥% o PPE dng; thne

accuracy. ?S‘ta’téé&ﬁﬁlll dpfogmatigyy that is g'eééﬁﬁr-?ﬁ'at tba M%'F)%"Slﬁﬁseermsed
Any pi ece ohotnboilyaprovidéatthe patienit! lvibBCodei de RAMEL 9k EbLe PRLAEIY' S

medi cal recq S t u C nflr t|on | 00 erethes stem
asks the patf fr\grb ing’ @&_‘t Eri yqt ﬁgeb'%%cg’ racy (?T ?chep?ﬁgo D ReEE the
syst em has Probabléeltlléét éd’ theTratdoef meddchrdncboopnenpbl es the system

to 25 ' To function optimally, the MDATA system tries to gain as
much medical information about its patients as possible.
Although a first-time caller is given excellent advice, more
specific advice can be given if the system has more.
information. Therefore, the MDATA system asks patients for

30 their complete medical history. The MDATA system can either
obtain the patient’s medical record over the telephone or it

can mail or fax a detailed questionnaire to each patient.

The -patient can then gather the necessary information at

their convenience. The MDATA system will always be available

35 by telephone to clarify any questions the patient may have.

-22-



verify new patient information and nmake corrections before it enters

this infornmati lL.ato the patient's nedical record. 30 TUS97/12162

V. Aut hor?%&ﬂ%&ﬁ%ﬂage The MDATA system uses a nel\’/vCTaut orllng -

| anguage that is specifically designed to allow nedical know edge to

be encoded T MIDATUS alylseemcoapstiehe priogreamnationizd Flesenfliyagson

preferred Vol ¢g I SSPONLE. O U P EOIARY ! 36805 Of cd NendBTAsummar 1 3¥St ¥hel S
osoft C++ version

witten in object-oriented M Cr / . .
-24- inforywtirg3 At has about a patient. This world standard is

PCT{] Us9o7/ 12_16? comprehér&iv??&mégﬁem Epet MpATded i ebdssidasitdhe ienitdnfeace

Wi t i ndust ry- st andar d, .dat.abase progra i | t hose _that

SQL- base€d, as %ﬁeﬁqtyré‘g"t B@%&ﬁlaﬁﬁ.gﬁa%egghe;ﬁgag;l%#gzgﬁgs Q%s?%%g’nsu%re%he

operating systtem i sctassisfyr enspeocifhe usprocedures  pepéppmedi he (e.g.,

devel opnment of y ut hogy g ngegageopt B8ME (WA% .NO
apyré%nedl%{?grﬁ siemS1 PULHoERD morpholoit;ﬁ _ op (4o

practical way T L experts to encode eir know edge into a
meani ngf ul , uddfafue sHagnosis gfc@EesaAnged)structure. Al t hough ot her
conputer |anguages faveddition, bege waetra Ospstenl modi ealeseXPED#9€gMLt SES,
they have al npst. 10, always. requir.ed a _kng ngi

programfer to4ndes” to GLARS d%m”ﬁﬂ e?n&]at\yg%%gf%é.E%%\%\Ahén%ggngﬁgddg&di n
t hese Systdditsi gl @sortihe beauwseesfediriery ul PpigR8dnSy oGy other

physi ci ans. Ty Aldd/ ef et 00T PROBE ¥04eE LEY pRrtienshal® helpfull fRr
doctor's diagnostic skills and treatnent rules int code.

k C ] 15 . conputer
Thi s separ at i dir BN FRFIREIRT SPRIbWRRfgLrugs tgef??}ﬁ?ﬂtéqgﬁ% n or
treat ment recaqrgrensattems] pf teak Egendses edwell asanghet yconteke pHesigei,an
and has,_ at tines, led .to inpaccur Ar nt_.J.ee | g
The NDi'FA sy st RSP HST i BEE 1 a%gﬁg%g(%?sho@g\}%? ?&?Ig‘? oF Jl%gesigﬁgélﬁ‘??alwow
physi ci ans t o whimisftdrey indne laroirsdReingt daken. FRroEHpIPee pFdGrarm tifat
can be direct L?hé‘%%@%sQ@rb?{héoiherapehutimieCaH&ig&iﬁinedllediefaﬁmﬁ are
Recursive an iterative . techni qu are u ire. t
know edge fro@ltSte %Ppse?"tcategor”aﬁﬁ% A& 5?%1“@ i%P i%g‘ceiag\%?%gg Eétc g&ﬁpglwg T to
be i mredi at el ypy25the tAmasposed Hormitdle WDAFALsyYt efexveFgorliistrs. (AHFS)
Because, 0f Nufmbetzf?. S| ”Phghlﬁﬁ A aggﬁeémt hepd aBguageys@ad hecsds e to

or s

formul & Writin e al gori , has al ready been devel oﬁge%

physi ci ans wh&l@ssifot ebhptt STYRER ePht SITENTSHATFES T r SVERtS  FHHW Efge

as wel | as undercdiand iact | pothent idlathggxteskadirds tekase@l aoepersonal

The MDATA syste authori.ng | ang I flat : eRfiRcARtion to be
a rH %4 n.lé? Hi Iocxi{], é ae?;o!é)rc%y%e ¢3! toxic chl

restructured into a Ni'erarc
It is estimated that the alphanumeric component of a
25 patient’s medical history will not exceed 1,000 atoms or
pieces of information. An atom is considered herein to be a
separate identifiable data item or point. With this

assumption, the medical records of every person on the planet
could currently be stored on approximately 1,000 optical

30 disks.
While a patient interacts with the MDATA system, the
system is constantly determining what guestions to ask, based
upon the information it has about the patient. Just as a
physician gathers relevant pieces of information from his or
35 her dialogue with a patient, the MDATA system flags and later
stores all pertinent pieces of information that it learns
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format in which the arrangenent of the know edge conveys meani ng.

Thus, a textbook description of a disease can be 35 transposed into a
form thaVO¥28¥s useful treatnent recommendat i onPATUSI/ATde.
- 25- WO 98/ 02837 )
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addi ti onal rom atient, an | de the f)| ow of
al gorithm exe%%)l on ase% or{m)re Spﬁﬁ&lfég mi sﬁﬁy %ngcfehe pati it got
responses. ungemMneng feye the MDaTAomysths proogivenedififerem exdwicanto

a|90r|th”‘|Hl%feQ%hHrﬁhtlents é&ilPﬁQdféfygﬁé shthe complaihige C?Hr§§POf an
al gorlthm I s det erm ne vy1 cal l er responses to-questionSt

VDATA® syst elfPa: ce givgnmig PatgHo sRARISHioNs, Netheonl pucan

i nteracti onthan blBATA sysdeﬁ(cél badvgkﬁea lbénallﬂf%éﬁént Mg b p!{&lf?@féﬁt Each
questions ( A RrQvide mul tiple bran hes in the tre

questi on Zogaglentsbebgoggi %)ree oS "ﬁbé) ARG E Y poiskRet o
thi s questi §AMgrRabiaREhesal rfgn:t @hleheamemompjmnmmmt at dlfﬁeﬂemt

USI ng this abfbeaction dﬂf@}e&hﬂorltﬁ& WarkAR drgWe of o2 % Lect &6
apg (al so knO\re/n as a nﬁ ?h ""Ho of .the nodes  and es of an
il e

al gori Pthm DEYFAAPRE WREAS Pl Xeeps trageqs dhe éﬁﬂ“kéﬁﬂl‘h% wiaes al |
possi bl e ter-hfanszAg‘@u rfysstem has beenThensalleefialibe ithebuidre | Prdbidm.

manner. Ehreéﬂ%fﬁ“ignrgggﬁégpstﬁg ﬁbﬂ%ﬁ'tggkgm %E%ﬁ%%ﬁné%F The

al gorithmi s br oken up 1nto separate gr aph
i s drawn upPaWAPER FR2h fhepgter ot consultatéﬁa‘ﬁt adpnehefar gone t bahe

operation. complaint, mdy sifALhynadgrsbiéthi Nithensystantenad hatds tie

IVDAT. |t her by: a. usi ng an
ednode uti | |?§rogrlat?e§é§é§ géélon definition into

the systenms rracﬁ?ﬁ@ﬁeéd@bl@%@t system stores anyndddorabitéonor the
system verifies its accuracy. To accomplish this task,

"confirmation loops" are used. Any piece of information that
will become a part of the patient’s medical record is sent
25 , through a confirmation loop where the system asks the patient

to verify the accuracy of the information that the system has
collected. The confirmation loop enables the system to
verify new patient information and make corrections before it

enters this information into the patient’s medical record.

30
IV. Authoring Language
The MDATA system uses a new authoring language that is
specifically designed to allow medical knowledge to be
encoded into a usable computer program. The presently
35 preferred voice response or telephony version of the MDATA

system is written in object-oriented Microsoft C\C++ version
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the tr slatlo t . a | i,shed rlort u 20

The oulbut - of LFRES FREPEFed; 7o RFEMEeRar Gpbindhy | 4nd 0 biiBrafier to B s
witten to a mmelvadl e 17Rnitki | ehtew, ofthe knOWhedgefc%”)com ansethefe
binary list fL|ggehg6 éé\i‘l@ only b& URHJRG Yankl Sﬂﬁllyst i&iﬁhé*)él‘.oo\‘iheﬁf
is the first two acli t he_node nunber, q%){: are the | ast
digits). 25 PhY§iFippst ﬂgsm@sc - FREPEPSTINBGH é%aﬁa%ransk_%%
"list" file, ehg.,ddotass’ esoaﬁagﬁ&sal'éneéui'lltsﬁbhﬁd(|tmeatrﬁére; rules md
node after thi n e LS s p a
"V\Dl‘k"i%l st (I 8m.8?g%%ec§? rmre (:%}éujattsloé;o8 %Hé thSl?ﬁag e‘g ‘(iﬁe
begi nni ng spefxamprhgbaerpded trﬁeabmwat yragommendzoiensre fEem fEIéHQfFféelh%féie

table 174 (nOQﬁxieﬁgf hasHd @r@@;lman an@OK4 &) g i@, nNeda fYMecdiEd i

r edundant ; ther ioninthis file alsomdlcatesthe

rd s
node number), F‘ﬁ%tment reﬁB‘B'éeggaH?f)‘é “attribute (Menu, Link, Pronpt,
Yes/ No, Return, The MRATAIpFystemd sparenitonimye Awmgmage35 however, This

node t?@' e 17<4eé§% &aég eaﬂfowlghgg(:?cygﬁs% Ex‘aa.(ffyf%% their k;m%?edéé‘bir?to 174

I's indexed by a e nunb
-27- a computer program that .can be directly accessed by non-

medically trained personnel. Recursive and iterative
techniques are used to acquire the knowledge from the expert
and assemble it in a way that allows it to be immediately
25 |, transposed into the MDATA system’s algorithms. Because of
the simple interface of the language, and because a formula
ror writing the algorithms has already been developed,
physicians who are not computer literate can encode their
knowledge as well as understand exactly how that process
30 takes place.

The MDATA system’s authoring language allows flat
information to be restructured into a hierarchical or layered
format in which the arrangement of the knowledge conveys
meaning. Thus, a textbook description of a disease can be

35 transposed into a form that allows useful treatment
recommendations to be made.
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fiftieth record corresponds to node 50. The contents of the

i ndi vi duaWOm8#E837ecor ds may be vi ewed by sel ecting "Di spl afpCT/USIT121@qe"
while running the ednode utility. The node records are modi fied by

ei ther using thergdnodayut D.Ehbﬁa ar #hes Hliowst rtawsl &'blrﬁﬁtll@(ﬂxe of a
definitions fromASCII to ? Lat uti

Ce of the FOTUGRITG 1oy ABLEE POl brbe ¥ TaYs of perlening aHebEibRS, cach
line, but ombmbinedkeyimhd tbeacapplicapionl iofe; recursivenytegbssques,
| nformat i on entgq q.'lgrcaerag:elqmelosome diagndie while & dNodeskpuwerde

denot es the b i nni n new node and defi nes the
node Rumber reaChlng treapapgﬁt recomRensiftaftsceywot R d&DATSs EXELHRY 8nt of

t he simplicity and 8Dé@ahes Mbuled ndedbe possible withqer the néhe
Type keyword _defines the class of the 15 node bei ng

def i ned. BLEKeE61e type nanes are:

Menu Thi s nGte pMBATR s systrmts plauthdmwing language allows an

question.  ;jgorithm programmdbo ret?l'e%e”?gfoi?ﬁ@éﬁaﬁsf:?oﬁ 'a”BEE:.XﬁE/’ o
type 20 questi on. No

Lin
cal | 80 resp®gsdcad rERGPEdd a’feqq‘ﬁsst additional information’ frrﬂﬁ‘ﬁethe
a|90r|th”‘pbﬁﬁa%&t09dﬂd|gu§@@tthueflow of algorithm execution Bhsed on

a. predet er m ned ngi %iistory and the patle!a)grp# nﬂé%}ksses nogﬁet%éﬁgcaﬁker

somnme numer e ron from
The allows the programmepnterhuplements am aeprik e pVeE Batbeal

which is ther steeedsithilhe next node. Return Ret ur ns
froma subroutine call

g. er cont uring
a pag-[5 medi cal hi% %‘For?o‘égse of an algorithm is dssr_g@%?eg by ?LE. g
Hangup Tliesp@nSTeGm toM lquestdbaasechdthi shecMOAIA system asks. For

after it fini i Dagk, £1 £ int Opel f
t he cal | er Int rru ts CE @Qé@ﬁ' the ow of in eracvt\inior{u ac%z_}_NF Key

press. 35 described bY @/\ﬁ?’tn%ﬁi’ tregi-s Miodel R § 1CHEr ANESTESTSgd el Bst
then pause tenhushepgpedidel fd189pZerBranches in the tree. Each quasmiien of

Secog%s bef 205 %Ontclfgrll“ {lgcta%?(d a480de, and’ rt:]he accepta%b-linee ngéclméggw%d

defi ffes t he “Act onse
either a Nbﬁ@um-q@g$©aqyp@re branches leading tq,ofhe next questlgpg|ts

The Digits keyaand igsUag0his GHYWHAHI®N of an algorithm, one cati Beakype
Prompt to Indhg%%%t%gegraphnwnhso known as a node map) of the nodes and
branches of an algorithm, beginning with the initial
25 _question, and ending with all possible terminal points.

The node table is built in this manner:

1. An author develops an algorithm.

2. The algorithm is broken up into separate nodes.

3. A directed graph is drawn up, which is a flow
30 chart of the algorithm’s operation.

4. Each node’s definition is entered into the MDATA

system, either by:
a. using an ednode utility to write each node’s
definition into the system’s machine readable
35 node table, or

-26-



- 28- WD 98/ 02837

PCT/ US97/ 134848102837 nunber of DTMF digits tgr1e@ddra8ic2f rom

t he cal l er. Pl ay The Play keyword -
defines a play list of one ... or nore nessages to be

pl ayed at thi's node. 5b. usingyarm xlat ggilieyptRelvprglacei aBs A8GHIay

:cist of one tflle tdIr Hﬂﬂfa?xhrf%‘ﬁSMﬁ%t WE&E&@N&@E@ kiRt s
or in ractin e _syste ese Jressages

provi de hel pful instructions %}\,}W halchin® Hedlanl 1304 gﬁ]‘e Ised

caller. 10 Reflextring tdhé‘lmme kéyv\/@r drrde¢eses fiowe teamskatibngoa

junp tOSafterm%%ﬂc%ﬁd%l@@fTQhﬁpukﬁ%qeﬂ n ®he authoring language wi3ad gHen
conjunction wth node types Link

onpt
Vor k The 9p6F Hogwor B1BHERCAL b%l'és%%‘a%ﬁc%n STl (pmerican Standard

Or nore operadodes fb@ PAFbEMAtYWBANIAtEk¥hAfige) format text file 170Atad A
node bei ng def.i neg tnhl s pLoge bef ar
g

in c

speech pl ayba ans atlgn uﬁ\l%éf:gc et &n A%%Pfuﬁ%: T ohgh Be
rel ati onal ope:rrataalesi bg0use ofina text cedifox m-éel“mdspa‘psmmggape'ogram
suppor b gd. m@&npleea to e:%é&f‘t (tc# thLAst 1Y BBSRat) - )Th Aéteuf IS 270

position on a cause the translator to sk |g over,

rest of the contalﬂsnéo%l‘%eﬁ’smtfs’é?rtﬁ FRiPFREN i HY EREmENPEax Prlefl}’
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al so 25 di sregards blank lines. o) e
properly defined, glhm rPurT{lPose o trhenb%'?'cq l?é’flv?o défileﬁl{ %n trgggg%%gﬁp
each node, anatéflisy 172 (xkaywexels Abongbeiithc| iyt igaserid ngada - @héndode

}\%ge yse . u_lgll”i:'?i mug keywebdveet for r&n&rrp&%raddéﬂi%fldﬂ@éimﬁ@ﬂ@ Ii5it30a

e ar en ype, denc rul es

(1) The Menu IS lP&qm‘%ﬂég%F IfeFmat, Fhge W%e’%&e system reads at rypj
an @2 line. time to process (&) algerYekhio tyfhisequtitleityanl@®@l mayd br @

2 35 li e @3, ignored) . : 3)
b Flro £s68N0LRE) ¢ lat t bk
The Link type chs]&firegsedar]'\ﬁ é ep pro ranstation mus -29-
accomplished prlor to run time.

20 The output of the- utility 172 is a set of binary
(NOD_BLK) records written to a node table 174 (filename of
node.fos), and a set of binary 1list files 176 (in a

subdirectory \list\listxx\xxyy, where xx is the first two
digits of the node number, and yy are the last two digits).

25 Four list files 176a-176d are shown as an example. Each
"list" file, e.g., 176a, contains a "next"” table (i.e., the
'next node after this one’), a message play list for this
node, and a “"work" list (i.e., one or more "things to do" ‘at
this node before beginning speech playback). The binary

30 record written to the node table 174 (node.fos) has fields
containing the node number (which is redundant; the record’s
position in this file also indicates the node number), the
node’s "type" attribute (Menu, Link, Prompt, Yes/No, Return,
Hangup) and a parent node number.

35 The node table 174 is a table of 10,000 NOD_BLK records.
This table 174 is indexed by a node number, e.g., the
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(4) The Pronpt type requires a Digits line and a

Next | i newo 98/02837 The first keyword in a node defi niROIS9I2A62be
Node. 5 The ot her keywords nay be given in any order. The next

ocourrence. gt e HGR cbeURETrBbbbnhEVOk e AIE UB! CHR°SEnrenra oFSEhe I

the conpl eteness test is successful, then th definition 1s

saved i n nadRciyidegdamode FefRrPE MeymRe, vagyed by seleghindt | BASBESAYI nues

\lfvith Ej he ne\NglN@dewhEme. runAifgttied ekdhode ut@sgeyed T gibaee rkeywacdsre s
Isted in Table 1.

Reser ved | aliadaotey kY dSLERSEe PRERRSi (1 e 2tnpge utilPey,! or when

link 5 translating npdeudefinitiongrifom ASCII to the node ffdge with

t est tilegbdfar utility. net a t hen

ggg;ts One of Qﬁéifokbowinge§§¥words ié”%%%ess;ry aggggﬁtfirst
wite itkhush each line, but onlyl aje keyword is acceptedwpél line;
hangup any excess iP¢Brmation will, be disca®8td. hel p

pr onpt yesno If push 25

keepl0 Node re@heeNode keyword denotes the beginnindRumE Ta ne
BT Phe naravgr e ant woleian e B rinch e Ros Rt er sy on aron
Wil b doscriBEReRE ao HPE,FAEERY RENPPORCESELGPEOFRE HAFEERT OprSRRssor

160 incl udes the parser andogepperngndetineti ons t hat mani pul ate the
menory vari abl e §¥ggol t ablged dexk d defih@® shrkeiEQL e ted
medi cal al gorithni“a node recor 35 9Q?§ regé Pron1gﬁﬁ ﬁoge tggfe£@%4 and
alidP file is read from ncde heing|dekined- of ACCSPLables tYAE names

al gorithm processor a@kso interacts with the Vpro voice recognition

VR) b d 124 f . Lt d.with the D al ogi '
(V) Dot 124 g shecchuiaconnid| abcaadoyt h s Begonlrolce

The 40 VP board 123Lupt her ki ENHLEREOPPESERLs YA t s fp 51yl /8oERke

20 guestion.

Link No caller response is required at this
node, ‘algorithm processing will continue
at a predetermined node.

Prompt This nocde requests some numeric

25 information from the <caller. The
information is placed in a DTMF buffer
which is then stored in the next node.

Return Returns from a subroutine call (e.qg.,
, after configuring a past medical history

30 object) .
Hangup The system will release this caller

after it finishes speech file playback,
or if the caller interrupts playback
with a DTMF key press.

35 Wait nn This node will play the message list,
then pause for the specified nonzero
number of seconds before continuing.

e The @ keyword defines the action to be taken

40 for a response to either a Menu or YesNo type
node.

Digits The Digits keyword is used in conjunction

with Type Prompt to indicate the maximum

-28~-



- 30- WD 98/ 02837

PCT/ US97/ 1%&338/%8% onef 1):‘ es 180 that are stored on a porti ogg?};u@?]iﬂpﬂiesk

152 and t he tel ephone Iines 106 that conn

t el ephone network 108 (Figure 1) to the patient's tel ephone 110. The
VR board 124- further connect 8WRPER tHe DEMEe digifes 9 coldegbulfndresths?,
previ ously described, also shoneg¢.on a portion of hard disk 152.
The al gorithm proc r 160 tilizes t peech recognjtion, _speech
pl ayback, and DTI\/nggg’ deirggt ip(%ﬁk/lr écsf" urogéisrageﬁ&erse@t é’g“agwth%t n%%ll 58?

al gori thm t hat i s ret Premedef meAPagiesnbdebe ablayadatnthisenddet
files 16. 10 Help Referohagpeip kE&QB%%?defineéaa.?T%¥E%&st§§feéﬁé
dat a structures are utilized at fun tinme. These data_structures

are described as follows: ©OF more megsagepoepniRipinRgd preekut PsByts foport
status bloc-k is interacteagedith the $VSBehor PRESe WR=HoaGds 122
channel . 15 The . qont ai .l a o] e and_tabl es that
hold the state information ongﬁégghe{lnr%gﬂ%,ulr e?’g?%r&éél&% tor @ Hew 'or
responses fromthe caller, afdnkesedteatkenf where to

transfes control nekB IeSPPRSE NextO kdhRid®d defines the nexft CGRYR Lign
and tel ephony events. The PSB keeps k_of whether the

0 tra ,
caller prefers to use spokenlu¥™P t agter the npde hripg intbonsks, i% he

caller's | ast used e5PotSE; ui diei drl It h Hod NS\ | VEner 4 S

t he cal l er Bpggmﬁgde, and ot her context sensitive
paraneters. 25 ) de Block. This structure 196 contains

t he node Work nuRdRerWoxhckeywerdtindinate |14 riequRine S sonm,
hangupispronpt, wait, returngrangr@Oobpbeatibfs t80perform when arrividy
Help list - a Play Iist ofh helg . defi Thi .

i nformati on; at ‘the podeppgdng, dgfingds | T3S BFYGRISHY one
or ocomr e meSersespexcls pElegtbddd degimsgl ay in
sequence at each node; 35 c. Next table or list -
contains entries for each _possible response to a
yes/ no A select set of gatpefyngsdenshatredtd iOp@luARaFaioTIm
time tzo det eramdienéseedext-bhdR-&Dse statements are supported.br angbury
grgyégck st arst:i.sg.n (*#’) or dy h))%{é\ | {’_S—t’ y i:[nhltqgés ftiq:'scLO p%esfi%rieonrr%snsa Gew

line will cause the translator to skip over the rest of the

line. This is useful for inserting comments, or delimiting

between individual node definitions. The translator also
25 disregards blank lines.

' In order for a node to be properly defined, a minimum
rnumber of keywords must be present for each node, and other
keywords must be included depending on the node type. The
minimum keyword set for a properly defined node is:

30 Node, Parent, Type, and Play.
Dependency rules:
(1) The Menu type requires at least an @ 1 line
and an @ 2 line.
{(2) The YesNo type requires an @ 1 and an @ 2
35 line (@ 3, etc. are ignored).
(3) The Link type requires a Next line.
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The | oadnode() routine 194 in util.c builds the node bl ock

structure 196 in nenory by first 45 reading in a node record
190 fromwoeseusde t abl e 174. Then | i nkeBCT/U§H121¢% e
attached to the oi nters hel p, play, next_  and work. )
These lists- (4) Thec%ﬁﬁmPEoHYPﬁerFﬁﬁ%r??I% hgkts | hingRRY et ory
pat h Next line. -31- WD 98/ 02837

PCT/ US97/ 12162 \list\listxx\xxyy, where xxyy is the node
nunber, wherein each list file 192 is associated with a

uni que node. 5The firstCkeywoymtholn Fahbde defiEdthonpmusgntbe R¥mdet heir

own g _The other 38R AHLInYyMIRY SHRLEL. inA Y 16RPf aTheMhpdye
table 212 is shown in Fi_gure 5b. Tge Sé”ﬁo'-ﬁ?bLe I'S

| oaded at rBRCEFREPGRt REndhs WRRE | hpreerdphyill invoke a complergness:ient
speci fi c datastagelf sthe complidtaresd test is successfudm tkehn ctahe Mader y)
and al gorit b L] c, . . i J nmbol , t abl e
can be fl aggg??ggiéﬁ lgag&ed n macskf%xreaéee aLtd 815?‘ %e(%gglgreJﬁF' s&?rme%%/'caafnd

hi story. translationpcontiRgmed relige atke( RES) . Nodechipeal oghcseR bufard

122 1p reserved 18A8088L Kepwdr&ISiasspstededn Wwitndtz, The RIS is

used by the parser. The al gorithm progranmer can , push to
and pop fromthe RTS, e.g. to tenporarily store a val ue of
a variable. 20 The wor k TABLEhmS the non-pl ayback tasks that
are per f or med n h I n .l d f.ar. gach

node, and it is ident?%?ggggftﬁgﬁ%%aa%rﬁéigégggd??%%%:&é%é&ﬁﬁéEVé%' node
definition file. The work list nay be enpty. Each tine 25 the system
trandPts to®a_ new node, it will exééﬁﬁe t he wor k | F&EYUTTY f t he
patient rep ?g node, the systenf®H not execut €fe work i st
again; it i% mply replay the ™% nessage(s). If th i ent requests
the system 0 back up thggdode map, the syste ik! execute the

wor kogi st o, Sg%e 30 node it backg, dRet 0. Typical taskgyiRethe work |ist
i nvol ve £1u®Rni pul ating obj ectspagythe run tinme stack @orkn the symbol

tabl e, testhagghpr the presence of pgpnory vari abl es, xogonfi guring past
medi cal hi sheky or current nedi cal promgttion obj ect yesnor witing
dat abase retbrds. An exanpl e of gush

25 keep reenter

V. Run-Time Operation
Referring to Figure 4, the run time interaction among

30 ' the hardware and software components of the MDATA system 100
will be described. As previously mentioned, algorithm
processor 160 includes the parser and supporting functions
that manipulate the memory variable symbol table and the run
time stack. For a selected medical algorithm, a node record

35 is read from the node table 174 and a list file is read from
the plurality of list files 176. The algorithm processor
also interacts with the Vpro voice recognition (VR) board 124
for speech recognition and with the Dialogic voice processing
(VP) board 122 for speech playback and DTMF detection. The

40 VP board 122 further is interconnected with a set of speech
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35 conpl ex work list foll ows: "Test OBJECT2; Phone =

DI GBUF; Push Age This exanple tests for the presence of a

pati ent red¥R? 02837 obj ect | abelled "OBJECT2", | oads t RETUSRVLA6Y of
t he it buffer into nenoyy variable Pho , d hes the 40
Value of mendh SN S| Syt TR A A R natd dLEK3S2 N

- 32- w1thdﬁ#0@832he telephone lines 106 that connects via the
PCT/ US97/ 121 h gde d@s q t'ed e gk ileingt s £HIQ M

| i st I n s Orne?n roml1l to ( l@% u)s?l ve. ep%e;te I sst cont-al ns

ei ther a si ngi‘lltao no&‘é‘en bpargr 134 f—‘f‘r@ﬁe%%?%%ct?:dfl |the voigg@rinfpes,
except & he Hamgigbuloge,ed heez V\Aplrlevb.eouatlyl aebsdcribed, oakstextddeil on a

Li nk dP t d d

L1k and Progl, Jioges el N5 RPXh 000547 SLOpE 2 gball A processar
stored at tabhitdliimbsx the aspeedic mccp@spbm i speechedlayback, and &TMEdex
2. This corrgsndssd Q'ers@:%.rEEQr@é di fécéé'&?by the medicaPREWRIri r%%%ac

press 1; if no, press 2. node: the response nu and
the tabl e i ndéx T&t&igyed from thFh€°§§n'éablEv7e714 t%gﬂhet He-stc fddiesddis -
structuore has a Referring 't@ Fhgaxesn 4he L& pragd arvp ngslearlagﬁagedattlal s

I ndex is ot s e t be Q' response is
reserved for %%%#%Lgfﬂﬁsgﬁ%ﬁgﬁ&qzegggQ Hu %qhﬁollgﬁg%ﬁ ﬁ?ta Sé%&ﬁ%ﬁﬁeﬁf a
next list: are described as fiofllomiss and Age > 55 then 100 el se 200" is

interpreted as: p. Port Statud fBildM& PESd@Nt i5 HOLH E@£€u§ngla RN §3°
years old 25 creatle®e A tgeuhOr DR er dH e £415 &rH) BdadANaGe nnel.
Speechsfiles 180 nay lmeofpsm aobtainsyrliagel hbuffArs and NESEDES HRMthe
informational, a |ist o¢foldenheoptiaces infbraation ofeshaochaaakilonretAint WO
par agraph” or "under omespomses’ £30m théicallehasanddeep ddeptkedf ahere
style convention for tahetransfepresentipl prigf er regroradoditient voice

Typically, a node isYecognifieg, apsedelephiony evenfifencelhe oPSB ¥espRo
nggeszo ymﬁth track og gether the caller prefers to use spoken

or touch tone responses, the caller’s last
response, the number of consecutive errors the
caller has made, and other context sensitive

parameters.
25
B. Nede Block. This structure 196 contains the node
number, the type attribute (link, menu, yes/no,
hangup, prompt, wait, return) and pointers to:
30 a. Help 1list =~ a Play 1list of help
information;
b. Play or Message list - a list of one or

more messages or speech files to play in
sequence at each node;

35 c. Next table or list - .contains entries
for each possible response to a yes/no
or menu node that are evaluated at run
time to determine the next node to
branch to; and

40 d. Work list - things to do before message
playback starts.

The load_node() routine 194 in util.c builds the
node block structure 196 in memory by first
45 reading in a node record 190 from the node table
174. Then linked 1lists are attached to the
pointers help, play, next and work. These lists
come from the list files 176, in subdirectory path
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“informational” Link nodes interspersed as needed. When there is a
I engt hy di scussion, the speech is recorded in 35 multiple files. To
sinplify WORSR2$Hm prograrrm ng and enhance readabi I"lct'r\ﬁus("’v"%l‘52
elimnate | ong chai ns '

S the Li nk ode's Irst rray'
contain up to ten %%3 EXN rs¥ CiRdre é)"t)éi‘
Li nk nodep t he systenhﬁ é,;gf‘gﬁg B?%t fl'%‘hﬂr]rent %gc'la ed Wlth

ssage pornter at® the
begi nni ng of the play (trivial case: single nmessage play list;

intergsting caseg,  gymb8Yl LrRb@eMESSAGRIY ApatiiShk: haS RIMRACKym

proceeds, the aSHéE?EEeHE.S,m%lpCH dHI1Q, Moy egodeyent B Rl arbst -
After the table 212 is shown in Figu3® 5b. The symbMD &4 (837
PCT/ US97/ 12162 isysbadefl ays ridne diael wirdsageony therildldles ithapves
on to the next hoddepatient speciflifc tdmtaalage, | ssues and' biacmg”

commafd, the system wE¥rbm medicahdviestdiey)candenignesshyespethfes dmtok. one
message, and resume Bhe ipemgbiskthel fsymbolpsiabler cags b flrggssyifed ng of

the |ist (e.g. St‘PFFQFaFOcEBé)Pa‘t:h%n"sygt@?ﬁ’fﬁ\%l(sh{ﬁfqlaft he previous
node and pl aces the current rreésa(lgj or nt er at the égg ;? of the
pl ayl%r st. If thBre |§uﬂn ém? h2 ’h te 1° ,f,%‘tar%éjezz’system
cuesthe pointer to t é'%al r1 “ﬁﬁ % hen
resunes pl ayback. I topé‘h'é from 2'&1 t he
“continue" conmmand, EB re a vals sg @félma p1 ayback at 1 e c rrent
nmessage. The MDATA system 100 uses t hree basi c operating nodes:

15 A Real Mode - involves an actual nedical problem

In tAPs node the system 100 | oads the past nedi cal

hi story, saves nehepasirkredieal last ahe ohpeepbayback tasks that axk
wites a g%é‘rfﬁ%?é& LOr &£a4 x?écg%“”}ﬂ‘ere is one work 1%?@5?'&6% pihe
medi cal rithm programrer sponsi provr di ng
code to Jun‘bo fRstanpbtid is fdentified Wlthrfd?%léﬁ%lﬁ KeVHP6Firrh’t1|"cﬂte

B.h I ][rf or rﬁe&d@mé\@ﬁﬁthmmvmﬂl\ees &he \é\hatklii'%tscre@amwempty Each tlme In
t he ormatj on e t stem 100 di sregards, 25 ast
rTEdI%:§| ma.% %r@yggeoesgan LS sE0e? %V\A GO L i1l executc?orﬁh gureac past

medi cal hi stb$ty. obfl&cttdhe deatsienst repeats a node, theis¥siemewradldeamtd for

each al gorlé:laée@e@swlﬂeedwork list again; i¥0wdDES ARpIRETiOpTRPRIAe
anal ysis. The tie has lon in Inforna on, nDde

t
P hanee (Tasadse (S 1f the pagichy epiemth PR Ay SUETL L e At

hypot heti cakp the node map, the system will execute the work list of the
30 node it backs up to. Typical tasks in the work list involve
manipulating objects on the run time stack or in the symbol
"table, testing for the presence of memory variables,
configuring past medical history or current medical condition
objects, or writing database records. An example of a
35 complex work list follows:
"Test OBJECT2; Phone = DIGBUF; Push Age"

This example tests for the presence of a patient record
object labelled "OBJECT2", loads the contents of the
~digit buffer into memory variable Phone, and pushes the

40 value of memory variable Age onto the run time stack.
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pat I ent . C. Pending Mde - handles the situation when
patient's voice sanple does not nmatc 11

pat ient' s WORPRSENCe sanpl e. Pending node is PeTiossy utﬂ i zed

al so when an assistant is interacting wi th the NMDATA

system 100 on behat&cbfnadpabaenthe "next" table or ghisthot Mheheneagsilsismt ' s

and the pati e:mdfc%%'zc&ge from 1 t:ow'qI 1n<§ £S5, T ahe hBRe VOL &€ d¥ddH g0
test. In the case ere assistant's vaqice sagl e ]fé_al S

the voice  either a singlgy pREPnGUrESE . blSPtr FRe {Fa S RTesS 10T ce
passes the tegbde Pe?ﬁégg ErdeptSthet HdhighpZ @ddel,nthere will be at IRamnsti ng

node, the VDATA s 100 consi ders the patient's nedi cal
hi story and peFf tﬁ 45 anal ysis during this

consul tati on. Honﬂmerand ®Prompt nodes: the neptanpdeois $toyrd atr ittakdre f or
this consultation index 1. and any new medi cal i nformation gathered
on this : WD 98/ 02837

PCT/ US97/ 12162  Yes/No node: tl’beat it \m‘j% Egé |¥‘t=’ean6PPﬁ§e is

patlen¥ S stored at . e3ple 1nde% H W rfgt
witten to a " Pend'??t ‘mFlF?‘e éﬁ'?%r %gé ress zp..romp ’

off-line by a syst% %I’Fnh?s’t’?%to? P staff person, and
then is added to tje, palLed! " She response number 'HSH Gale rtea‘m.réj iHHek idred e
i nfor "P:i' on can b€ pe same. Even th ?t‘_ﬁépbcttil@l data str & éﬁ'é%
drawbacks of the tr@d'iﬁ@Qﬁ 16Ok Or ¢ Pt bPPdmming ladgﬂéﬁd(ﬂﬁﬂld)ﬂﬁaéi“is
short amount of tinect{gkdphiysittieantesdd etable beédbeeta spendespbhse is
patients. The MDATAesysted 160, operener , assistanzd | ows patients as nuch

time as they wish to | earn about their problemas well as to obtain
infornaion on anyFolhbeind5is amfexample neldlixarextopiiss :
Through the "I nformation node" feature of the MDATA syste

callers can | earn about "éfdlwb?é@seaﬁﬁoe”&% >ar|55 then 3% e&d56r ?‘P\%“Ia-tsest
treatment for any di seax te n or 1LY ”]t%n
per so medi cal recor dl Bhe pﬁ’tno eq’rﬁ&?t ri% ryacak e

i nter ion, it is the ?a%%l%% as an I on node sessmn " The

record of the s e%é\ljll @43 paitébttté&?um tcbp éxsta@mt&aw useetias the
basis for n% uture a vice, nor is it _cgonsidered in %tig%rsat |Or71__ga

system nessRget nex . be informational, a list of menu op

yes/no question. A "two paragraph" or "under one minute"

30 limit has been adopted as a style convention for the

presently preferred embodiment. Typically, a node is

programmed as a sequence of Yes/No nodes, with

"informational"” Link nodes interspersed as needed. When

there is a lengthy discussion, the speech is recorded in

35 multiple files. To simplify algorithm programming and

enhance readability (viz., eliminate long chains of 1link

nodes), the Link node’s play list may contain up to ten
message numbers.

Upon arrival at a Link node, the system positions a

40 "current message" pointer at the beginning of the play list

(trivial case: single message play list; interesting case:

multiple message play 1list). As playback proceeds, the

current message pointer moves down the play list. After the
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25 The Information node is not limted to conplaints for

which the NMDATA system 100 offers nedical advice. | nf or mati on
about earMP W&t on and treatnent of many ot her di Q&ésé’g’lﬁ’sﬁ wel |
as the |ateglsadu pﬁslmm@s&l Rese@8ebSn the 1idWdQ auaikabbe tHrough the
I nf or mat i on -node. Referring to Figures 5b t hrough 5g, as an
exanpl e, a REKRt 1o e' ti me sequence of steps of how a patient may traverse
a main nelf tioeealbdrEsdeenak stamckup't)c@miaem paenspsgenivwini node
map wll C 58 | R

associ at ed s§§|§ %ﬁpgﬂg%ﬂﬁ\%% gstp%gls%ggl%oc:?{&#m % ggg ang re%r{‘%
assocPat ed BEAYBAcks | A&l GHedPPADNLRE WREr 8t Ghe beglnnAmgerR:ﬁ >&h€S| M.swdes
with a portl(engof 2R3 9380CIcHsRd , SWHHWIsystem E@@L@ ub! kobe pdi Sg%é'iﬁﬁsh

At Figure 5b thelaglggarlthmkge‘rocessor 160 | oads _the fir ., hode

4100, °'r GprRedn B BATRUCHR G T SBEoReSSTE Bointer at the 'Seginking
- 35- of th® PBAP2BRFt. If there is more than one message in the

PCT/ US97/ 12 o ded
into the iﬁgt tlﬁ% ?Yél%rbaag% é@Pég' E§eF8 ?ﬁgpfg%%s'é@ ﬁ.‘ be
desct?bed h?e%%s:nbeﬂm sYsteBubRent rFﬁPE‘e§x:B?‘ﬁIY@a°c e héppthe "Pa‘-}ﬁ%'t is
enpty, i.e.mode®, he:lhlem nflpg Mehl Deri asshaxged:rfe)r"&dsnenﬁue" pohhanl, tHhe

wor k 1i st setsthe blemvar bl.e mbol table 212 to be
venu. | ThenvseRcytt orSTiMEaRiRtadk 't curnel WRaddHR 100" Thi o
message gives th’éh*pammkm system 100nmmsesofhrhei kasic optmoasing modesthe
Digits entry equal to one neans that a one digit response is

expegted fromthg 10 peapamboast - iiRAId et gBYubESReBdBY RIS a
touch tone (DTMr) t 2y rdid el ghaplaneoor 1sa@ake hd pLdt0inRagponse
into t he t el ephbDasecohpndsavesi newppase. mediralhihd sexxayplahjedths,
patient selects nenu apdi omritdes aThewepar seecevadl ubdes-ddweh algoridnd |i st
based on the patient seheslted. anFher awrdierl oabgeleiulm progremmer is

At FR@ure 5c, the al goeFPPRAFHPIR 5B r PIGVIEbBESCPBEete JuUmMp PRSE meta
represented by node pRBRkY 219, ’-‘Th@%b‘?“!@qlt%’t "iqéieerrpty, so the system

100 goes right t back e#101 pr ,sents anot her
menu of choi ces ﬁ% g§ or?quog:l qs a}g% n: fe K ds
possibl e branch p0| nt ast Reﬁ hlsto |gg ese‘=1 menu
optlon "1" for a ches oﬂ?ﬁié’ured pas rg,aro'ya_-,re&\ga RS Next
list based on the  writ®adiwsda c.QSthd %ﬁr&&f@l@im g2,

At Figure 5d, the al gondtBeesracesperfdpn hesdsanallgs2b. ThHé2HAtient
represented by node bhaskaildptidhe imorinfdrstatdeomensie to chaagko uhedat e
the ¥@l ue of Probl emagesgnBokexaphra®@fers OCHPmulate a hypothetical

patient.
C. Pending Mode - handles the situation when a
patient’s voice sample does not match the
35 patient’s reference sample. Pending wmode is-

utilized also when an assistant 1is interacting
with the MDATA system 100 on behalf of a patient
and both the assistant’s and the patient’s voice
samples fail the voice printing test. 1In the case
40 where the assistant’s voice sample fails the voice
printing test but the patient’s voice sample
passes the test, Pending mode is not utilized. 1In
Pending mode, the MDATA system 100 considers the
patient’s medical history and performs meta
45 analysis during this consultation. However, a
meta record is not written for this consultation
and any new medical information gathered on this

~-34 -



(chest pain). Then the system 100 begins playback of

nessage#2 esponse is required fromthe patient for gk
type node.z%%l J>Zt list has two nodes for possible 30 b?%{l/gﬁgzlgﬁ?tqs
dependi ng on the value of synbol table variable Real . The parser
eval uates the |If expresgsitdrenitn whélNexet be wiiistehorte hahenl pataenRésl
and, in this exanple, Iegicikds nerord. fFbge nppouedical informapioR| dere
5e, the al gorithm proc#gdditencto gadPensdagds file.yoThe Pepgiagedide By
node bl ock 222. The wyekified fbmhipe by aj svsfefy ijdminitrator or
consul Pation record for PETFOR p\Angd then 1s added to the patient's

- 36- VO 98/ 0P8sH+cal record only if the information can be
PCT/ US97/ 12162 veﬁé’tfé‘e uncti on. The play list is enpty so no
nessage i s pl ayed. No response is required fromthe patient for a
Li nk type node. _ The mai n_purpose of this node is to wite the

Met a @8nsul t at i onOnec &fd thisexavbacks &fstdd t¥aditienalydprtor-patipas
nmode for thigepakiionship TeethNexshbictah@snOdy e MO@€ physicis@sNare

deci si ons are_necessar y the rser, whi ipthis xappl e,

branches to ﬁ(?g& ﬁ?zﬁg.gng with ggtle%s Fi 3{}!% @Aﬂt ﬁéfséleﬁ‘o}Pghn‘HgY’Si’SEsor
160 | oads nodélows patfi2d(5 aspmesbnttdthehyasmotbepl edleh22® Idmrmoabohtst
is enpty 10 tmignp&tsbiemogs w011 Nes Sy tsr A0 iqg%wat%&xt b8 FURITSIN L

message#2205 I ch” presents_a yes/no type of question to user.
The NéRt |isPfhgébero™gedealt 5PPRSSsi bi e branch points dependi ng on
the response of tharpaghenihe | NThBbsmaxadhl érode featinee pafi allie r MBATACS

"no", and the rser, eval uat.es the Next 15 list sed on_ the patient
sel ecti on an&Y%ESH‘cﬁe@’t oca?llolaeers can i%ﬁﬂo.abmm 2 é)ias,eas'ﬁ B 9uFe® 592t he
al gorithm prdddsess B0 thaddanesds treatmerR100rr @myestineabay Wotbobtock

230. The mr&ﬂh&ﬁg ighyeMPhY¥ormationl td Nige PPURes@ohBe SVediH11006028.
right .to pla ng ba Kk 60 ness ei2210 whi CQ %eﬁgnt.s a _yes/.no type. of
quest PBn (o PREROUSH the rYSERE 1 keEpe CRAER: 9b MIUAS PRI bEE BRanch
poi nt's ldbperdi ag an !Imfowspoice mddd heepataret . Thel fetbedpati ehe
answers "yesg,@elhg gﬂﬁﬁgﬁ%ué ecr{@rsz,%,ftew 34CHES QYL the Basfi‘%z%ér but

i f the patient answer _ e question, the 25 parser branches to
node #2215. any future advice, nor is ityconsgidersde 15t gaELHRELING system

Referring toskhgiiseies.the systemutisli zes eight princi pal, separate

procesges and Sev%ﬂer%h%%%%aggggb%%%%'is not limited to complaints for
which the MDATA system 100 offers medical advice.
Information about early detection and treatment of many other
diseases as well as the latest advances in medicine can be
made available through the Information mode.

30 Referring to Figures 5b through S5g, as an example, a run
time sequence of steps of how a patient may traverse a main
menu node map several steps into a chest pain algorithm node
map will be described. A portion of the main menu node map
with associated script, and of the chest pain algorithm node

35 map with associated script is included in the Microfiche
Appendix. Six nodes with a portion of an associated symbol
table will be discussed.

At Figure 5b, the algorithm processor 160 loads the
first node #100, represented by node block 210. The
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30 A patient login process 250 is used by the system 100 to
identify a patient who has previously registered into the {zstem by
pronpt i ng W@PS/E8FAt i ent i dentification nunber (PI N) PCRESTLRLE ant

| ogin procesg_272 5_% used ?é %esystq{q Reﬁ]l mc;tpeo 4 dfgééé%ll a <?s,sfﬂétant

who has prew ousIa I ste e system y pronp or "an
assi stant i dEWmpPPi cé‘ta} 212 dHEﬁfﬁgr th& NhogHm BESFeFEd (p’étllcéntml]dglhe

process 276 @eskgeBed hereinbelow). Throughout this exaiple, the help WD
98/ 02837 US97/ 12

. P
system 100 t 5iFbedi ﬁ'f’p&ypaﬁ Sir I Rk pﬁ%’;ﬁ%%tl[’yon s ]fae’@?%t%?’édggﬁ
the syS§tem bpapu.enpt i ngTher woltk pédtsiterdets thei 8zabil éinc yairdabientsl . the f

the cal et is hBeIDALIAN 212 o pe RAKEN §6hSERE! QBAORTS BEZiAS

used by the systemto register newor ftirst-time“patients.
cal l er is noPlayback ofe Measage#lof, oS MSTAER YRS oM rRREieND7a | s

Ufsedhby menhhefsy:sioardaetsg er@ﬂrmto%re FfQManI’ fTHétDi%m aspt 15 adfdngal THEN,
[ tepatientls e reai s S ti

r egi strati on°pr 0CEss sza%g?g ése(?% & e s s%%&%%) ?‘gglegc ec‘E%& frqm cthe

pati ehP. ThatéeproceShes patlilente nfaurr tzreeeporuiew iRReEEsing a hepudnbedmey.

Once a cal | er(DI@p@)lQggegnldh@rtell%?yh%h%{f?esééﬁc%ﬁé %‘E‘olce reQ{aSMﬁge?ﬁxrst of

choi ce of two_ other e{;?%t(‘)cesses nbodi nent
these proces§B8 i'CeRIRA BAPASAT 1icToRRRSs 25‘1’ t F33 S p&PRTPHS -a BR& I ent
di agnosis. pheisfecoseéleicts menul gdons "a 't.r eathne npatsdt GE\EHDQ&Sés 250t O

obtain currefly; 15sc IEEALHRI il gL Ef?&h Lpices i Lulan sense, ot

di agnosi s. anot her enbo fier- Chot c6s are-a
ot her 1Bredi cat#1PAf or mat i on processes Associ ated with these eight

processes are a pati enlguaned sc, thélSELD. bi\ﬂthﬁnp@bl:a‘eabrdats@banss%d?éomo&e
consul tati on

t.ab 2 tab 264,
rodical o Rk Ch¥orenpared arinie 6 ok, 2Thpacind, PoRRGIAET hPoRBRGY.
dat abase 268gca thendsystemt abas go2s9, right atpaplleanS backrete ssdgeil 01
dat abase 270wﬁbéﬁ ﬁf@sg§§gréﬁﬁghé§rﬁﬂﬁi9&5choxces to Ahe userx. Th? e RSLET

patient and_, assi stae}_ enr ol I} dat ahase 260 is creat ed at
run-tfie by bhEtoMashetour hodes PEgiRASSIR e By SBRLBES. 248 hi7g,
Thi s dat abasexafiple, the Rffiérs rsededns tbaupaptiot "1ogiforpaocksst A5iwr

t he copppahated BALl oLsbRULIAPROCESSHRd Suitt VLA B Rt on the

patient's identity at |og
patient selectlon and branches to node #2200.

At Figure 5d, the algorithm processor 160 loads node
25 #2200, represented by node block 218. The work list command
is to update the value of Problem in symbol table 220 to CCHP
(chest pain). Then the system 100 begins playback of
message#2200. No response is required from the patient for
a Link type node. The Next list has two nodes for possible
30 branch points depending on the value of symbol table variable
Real. The parser evaluates the If expression in the Next
list for the value of Real and, in this example, branches to

node #2201.
At Figure Se, the algorithm processor 160 loads node
35 #2201, represented by node block 222. The work list command
is to write a Meta consultation record for future use by a
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| ogin process 272 to validate an assistant's identity at | ogi n

time. The dg; 260 is essentially a master 35 fi | gcRisPiaiez
regi stered PR and assi stants i ndexed by their patient 1D
nunber or assistant | D nunber, respectively. The patient 1D or
assistant 1D @ale ¢huncrion. Thel Hlayandi sendsr efnb@lydss@rﬁoeﬁ\te%rs%@eb}’lé he
on-1ine regi stration proCess; the system adm nistr ual

40 entekavefe Mo SFPRINE pit AR IR Pt BAE PACARRDfFor & Link”

line manner. type node. The main purpose of th88-node is to WPids 02887

PCT/US97/ 12162, o consultatlon eJAEE‘dp éc%@seaEﬂea§§bééanisd&EPP@ﬁ€1§6ﬁl

cont ai ns one each patient or _assistant.

dat abase5 260 Real mode fqﬂé ﬁ%?@&lﬁytﬂ he ThrNa%S &&tsltoﬁaﬁu%el’ °ne -[rmde
system S0 nanE@E!QS.ohBeaQEV Ehlelc@é@hr?ab@rbiﬁﬁé e seit evhizhgaliereiss 5
successfully re |stf b Theh" next {12%5 I's stored in a
binary file, Lf 0sPTERG FE T’?lc?%% After each

successful regi st raAtom'.xgurEacstf r ertor daba@sritien processor 166! [loawidsy node
fields: 10 42205 reprgéﬁ%ge&\'%{?mde %B@k-@?@ W‘I‘i’ztehwork P§§9 is empty

I D
Charact®® 1 in thissaedeyme "the parstest, 193 goes right £ Blaying back

assi st ant
ASSTEXP uger o The NextBlJ.st: h@ crvg atnloc‘)iﬁsf for p0551biealgranch points
per manent assidépemdig on the ré@cﬁxﬁw the mmré:r In fhis exawpke ers

to related
tient responds "no', and the arser evaluates the Next
pati ent s/ assi s’f ht" 1 P TN C?]

ar ac 8
Organi zZbtion list based on the patient selection and bran%?%ﬁaﬁﬁmﬂQQ?
code #2 2 INAIVE Char act er 20 Pati ent/ Assi st ant name
25 SEX ract

Nuneri c 4 ArY g%g&re tq{e allgorlthr%/%gféssor lGONt}r?eardl [ de 2

Mont h of birt #2210, represwd by node blppgke3i®. Thepwork lisgpigfempty h

ACCESS upaﬁﬁls node &o the dAtemCCOSSgSs right toRY1BAEMg back

Character 20
VOi ce 49 e message€2210 \55?1(8'1 prreecsoerndt%da yes/no type of question to the

user. The Next list has two nodes for possible branch points
depending on the response of the patient. If the patient
answers "yes" to the question, the parser branches to node
#2211, but if the patient answers "no" to the question, the

25 . parser branches to node #2215.

VI. Software Structure

Referring to Figure 6, the system utilizes eight

principal, separate processes and seven related databases.

30 A patient login process 250 is used by the system 100 to
identify a patient who has previously registered into the
system by prompting for a patient identification number
({PIN). An assistant login process 272 is used by the system

100 to identify an assistant who has previously registered

35 into the system by prompting for an assistant identification
number (AIN). An assisted patient login process 276 is used
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B. The consultation history or neta database 262 is 35

created at run-tine by the evaluation process 254. A

consul t atwoe8ma3dr d cont ai ns al pha-nuneric codes for the PCT/US97/12162
patient's conplaint, the affected anatom c system and t he
di agnosed chWs&hef sysEematliodnitos idanfiifimta Pawesnt who has prevniowsin

function Isrégygkeéeat it t LA, sgsmnpgyespz@nptmg foralcmarw@iéx@t
strings pro eval uation pr. the fields of

all the pat ﬁéﬁPté9k551P8c& Shat IF the callpr igy %?npstﬁr‘r’éw%ow
speci fi ed byathen&vmegatsutcration process p2oeess. usedhbynthe fayrstemwnto
returgs ? ?EQQSES- fkw or fllg:stt t iR GRS dritend, @ndfn éiﬂé:ratiémré@%ht he

frequency o i ent’ s “conpl ai nt
pati ent hasthf PREI&REHuAD RS StiEanE Fﬁﬁ?—sF§at1°n process 4 1§f ughd by

consul tati oghhi §§/Qtémd&baba§252§2 nély bhefirst-time asEDHEANSE ON Pher NE
eval uati on ggocess epende perating node

t n . the run-ti
flag. the sSE ERf Ty Leie.ngh alPeady rogisterddic iAo FRadRigSiont 0
its fieldsregishrathen process 278 disorumed Ay gieheFyataturingredgisster
eval ygtion pPrACEsSidtd,  These groéQQEQQ L3 rBE O ke tc!i@écH&?e

consultatlon hlstorX at abase 262 or the Pending file 26
For exanpl ehereinbelow.  niormation used in the new meta record may cone
froma Once a caller has logged in ¥ registered, V@x@%ﬁﬁ@éﬁ

PCT/ US97/ 12%1§gv1des a Fﬂol‘f"WI sb@t %t %%m?rr})dcesseas “QHGIEYR‘J K I t Each

record ollomﬁng fre
Dat a Type Vﬁmbndlmenggagghe5f1rst of thage processes iptehe evalugﬁlon

Dat e;gtanp process 254 m%@gforms a gﬂ@iéﬁéedlagrﬁas:m tTRat §€8bna of

g;ngﬁint/sggBtomls a treatmegk ta%le process £$§ttanFgaﬁ&jqR£¥§%€n1ca
CAUSE treathanficieformadtion fobiageasdduiansdistase or diagnosis.

conpl ai nt In anothgr eleocibhr;l_ pa&:ﬁ@&: TSI L® %gélagaqﬁdzﬁi% iécgéggt ed

at 15 eval uaton process e response
dat abase 262tF§raﬁe§HEP3 %PﬁPFmatéaﬁhPF@€6F65$s time st anped
and pegi sters thrspatiepedswiehpivse tei fixClprocesses are a patient and

assistant enrollment database 260, a consultation history

database 262, a patient-response database 264, a medical

history objects database 266, a patient medical history

database 268, a pending database 269, and a patient
25 medication database 270 that are described as follows:

A. The master patient and assistant enrollment
database 260 is created at run-time by one of the
registration processes 252, 274, or 278. This database

30 260 is read by the patient login process 250 or the
assisted patient login process 276 to validate a
patient’s identity at login time and by the assistant
login process 272 to validate an assistant’s identity at
login time. The database 260 is essentially a master

35 file of all registered patients and assistants indexed

by their patient ID number or assistant ID number,
respectively. The patient ID or assistant ID, date of
birth and gender fields are entered by the on-line
registration process; the system administrator manually

40 enters the name of the patient or assistant in an off-

line manner.
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guestion. This database 264 can | ater be anal yzed off- l'ine

with a dat gram such as FoxPro/ FoxBase to 20 w
t he pati enfalgg)glgg%ged to questions during the evaPI ua ﬁg}ﬁzm

process 254, or a database program can be devel oped to gat her
response patterns and stid pht§8n8Nehd assistant d8€ABABEE2 PUSHY A HL one
reports. record fbaClapRipitetn®raabsspoane .t racks fddtaabdwd 26d
part 25 ofi &t hindpte®nby r eRpoigenddfdkagtondbsumbEie syshemsi@tem

appends this resporgpendaceatd lentmlilment elralssa 260 dafter a calleevdmsy
time thé patient assweessfujlgsregnsberpdovilhes "next ID number" is stored
al gorithmrequest edrda ®inagyr fiidean coafdanhifpst yandhas incrementedspditem
al so inserts "Begi £3CA | sugpgssfwl seadguratien.  Each [ xeepyd ihad hitde

file. Each record ieddomiass Sireddsig fields: Field
Nane Data Type Wdth Usage DATE Dat e 8
Date st&mp MV DY YY 35 TI ME Char act er 8 Ti me

sta HH: MM SS . NODE - mRLi.C Current node
nunbngr %‘ﬁgg—m f—@ﬁ%ﬁ%&%wﬁigh %%éﬁgggg type: DITMF
or VO CE TYPRESP Chatd@ta¢leri 5  yseFCEPBBI@pCORIRId,Q"
40 15 . digit shriDQagsistant

MODE Chapngetre PERML Bobgesaul tati on Permanent assistant
operati ng cont ext - VERSI ON Char act e£1ag0 Ver si on or
Begi n/ End call ASST_EXP Date 8 Expiration fesmment
SENSFACT Character 20 Current sensitivitpermanent assistant
factor 28etti ngs BBELATIONS Pothgewedi cakOhi st or jodbrerss dat abxedaped
is an auxi |l i ary dat abase that supgorts a Reyieshedpesystanss
MDATA system 100: OPp&&INnedi cal hFBASRFterThednedi cal ©¥ganization hj st or

g to a nedi

obj ect s dat abase igggcat al og of EEIE Ue or 20 %ﬁ?@g@?ﬁggfgéggﬁ name
N

each nge correspo racter 1 Gender

- 40- WO 2837 . Numeric .. 4 Year of birth

PCT/ US97/ 12162 MONTH condi {{,AB,9E di aggosis thabnts Betpe¥PRCted to
change pdyring the lifgupbrihe patpent (e.gay 8fdbagprsis for
asthma is coded asatBYEZAST" ). Date- 8 I n agglsti @8cksst he

al phangperi c codesrvt PATNDATA Character 20 Path name of recorded

voice file

B. The consultation history or meta database 262 is

35 created at run-time by the evaluation process 254. A
consultation record contains alpha-numeric codes for the

patient’s complaint, the affected anatomic system and

the diagnosed cause of the patient’s complaint. When

the meta function is invoked at run-time, it compares

40 alphanumeric strings provided by the evaluation process
with the fields of all the patient’s meta records that

fall within a time window specified by the evaluation

process. The meta function returns the number of
matches found, and an indication of the fregquency of the
45 patient’s complaint.

Each patient has an individual meta file that is
part of the consultation history database 262. At the
conclusion of the evaluation process and dependent on
the run-time operating mode flag, the system will create

50 a new meta record, populate its fields with the
information gathered during the evaluation process, and
append this record to either the consultation history
database 262 or the Pending file 2689. For example,
information used in the new meta record may come from a
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5 system 100 uses the "nenp" field in a Foxpro database to
store binary objects. Currently, these binary objects are
cl i ni cal Ws»e/M28370bt ai ned from the patient over the PCT/USR78Rt§3hone.
It is anticipated, that as dat abase technol ogy gets_10

y%rk list EaCPOFFﬁPrdIt

, nor e '
sophi sti cat ed " ”’fa%gfipd:‘%ﬁmat 29 : rd;
wll allow stori qu r?dregéb conplicated binary files
such as the fol IFQV\A : di dtt hZzed Xyhay, a digitized CAT
Data g¥¥e ﬁ% o} U e
Dat : 8 addi Sggérsta

scan,g a digitiz
! 09Y 15 character ad\gances itk gnant PCI pat ed that

vi deo-t el ephone
the system 100 wi store video i mges empeuenthalpgeanhi c

i mges of the gysTEM pati @Maracter 5 For nauebiipast  Megiséam
condition there is a record in t he media€gkechedt ory objects
dat algase that camusEms the 20 Characteratt s but es Ofiagheseddicalseondi tion,
and contains a poi nter into the past negmpdbihtstory
guesti onnaire. The attributes of a nedical condition include
its data type ( . 9., boolean or, nuneric) and the nunber of
di gi t C. poskte mtm@eaeﬁaogﬁﬁréattﬁéwa &é‘*oflSa FERBEEE @&l ue 25
assd® ated wit mt'f'ﬁ’é“e &}hd’rlﬁ o?lva ‘Em% The resP‘ms’sool ean
type). atagzcsie ﬁ'%: id t| sef Lﬁa‘?}rbergg)ébg?g if tl’rﬁ‘gl cal
history at run- ﬁ 3o E%? ﬁ it%& b anslvzed g§ i cal

h as FoxPrEY%g %Q cot Nen

hi story questi or?% tlon
I

the jppointer fie véraJlOW%wa@ﬁe i@ﬁd %sponded to qudBtosss dud-ifyTeRRari ly
suspend the evalei@ilhiticio ﬁ:ﬂ:éé‘@s 254, or a dEdinwle quesgifmnaknenand ask
an individual oquRSidl¥bed to gather rd?éﬂdrféﬁ pabdeyasidnd Statiaiyien asd
response, and thk@herate appropriesienwedea-teval uation process. This
"ask-when-you- need- Fach patienti h4sappespoinseckiravesfibe vlat &t pemt of

goi 1%p t hrough of the patimnexiesponse Gatihbkase B&t or yTheesysbanalpe
before the appends ftihist rééngus?at:raﬁeofllmeﬂcﬁla@ne@ﬁp@nﬁﬁogeﬁrd

Each record of IGIY eXyediing eyl ;e%’B%‘"gl’é; ageefpion or proyid eﬁhe

fol | owing fiel d@&tgorithm-requesg L A4 81 %@ﬁﬂ‘llty'

LAB ?lso inser 3

ChaEEa?ct er 1 f1e1§ %é 3 tfype 45 a& é;eae I[§| aIsS the foll% ?I C
er

3 Maxi mum nu
digits in resporseld Name U@%d—zyg Wldth Poi ntigage 6
| dentifies DATE Date Date stafpeMMy/DD{SY to be
asked to confi gmIMESO Character 8 Time stamp HH:MMtBBS
obj ect NODEUDI O Nun@imiazry 6 N A  Curvehtenpdennumber
| MAGERY BiY®E y N A Charaggex pridnt Responsgrgype: DTMF
Character ' 20 (For future_use) or VOICE
RESP Chardcter 5 Response command or
40 digit string
MODE Character 1 Consultation
operating context
VERSION Character 20 Version or
Begin/End call
45 comment
SENS_FACT Character 20 Current sensitivity

factor settings

50 D. The medical history objects database 266 is an
auxiliary database that supports a key feature of the
MDATA system 100: past medical history. The medical
history objects database is a catalog of unique
alphanumeric codes, each code corxresponding to a medical
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-41- WD 98/ 02837

PCT/ US97/ 12162 E. The patient nedical history base
268 is WO 98/02837 created at run-tinme by the eval uation progéfwg%q% _
use of a past nedical history questionnaire. The PV dat abase

268 is read by the eyalual] i} PIPLERSsINTLAG: 25 ot & eclt@at' 3 chae
dat abase 268 cont @3S rRAGThal i £ §§ the patient & @aly s-gﬁr

hi story. A new patis®Hmahas dodded i "RWHZAST") . o go through the entire
medi cal questionnaire ai GBlition to thet aphahleeeby eeabsgurtineg MiaTa he
past medi cal hi st @ystem 100 uses pheetiamo! ifiedd ini A Fokpeo ddjsedise to

dat abase 266. l1@tore binaiivt ebjetais. Curheentlnewthess ibdmarycaipjedngpass

t he quest icdrimdiaad @mwiings rahflained Eadwe tdieagadsientofover the
medi cal conpl ai nttelepheae. if a nedical algorithm requires
a past medical history IGb}éc%nth%%Pﬁﬁédncﬁh%fetas database teqhngleginiiegs ed,
the e uation alil‘ gving towapdm ?f%ﬁ*d#ﬁ s@Bdy so
function before |tf°(,r§§n| n allow stoxi aP§ r and mbre
Each patient has .S

t en Bis
part of the PVH d&% tlz fg’g{tm 19“1”@‘%2%1 taélrﬁ% %c% ilﬁggéh‘%

descrijge medi cal %\ﬁ%‘&h%e%r Q-. is antic% g}{ﬁ

The 5y5t9”1100 store videaPp ed 6%0 ﬁ‘hé bie) éé”@fa EESt
medi cal athlesiQry object is configured for the patient.

contents of this gb&'eearre&yl s Ineslidal heosdiDdnt ehéfe is a recordWhgn
the patient |ogs ichet mediealdystietnci0 obfleetrediatalbazd® that conghdasi the
progr&ener is respotnsibugeborofisthg aneki¥al condition, cemdanchhwaires i by
that necessary itgednses piggenthenpast medical t héssgnpoluesbionbsivee
al gorithm executi @he athrdpygses of a medicaflf @@Pdéttlé?nnéggtlilﬁé IEsTdﬂesul t
is that the systef¥Pgo(e-g.. b°°1eaﬁr6ﬁp‘f"ém?ﬁbc§{ ’P%n“-t e gymbedy Pde digat

f The BgSitions ne ©1 §6°F VELHE
and adks (he | aosociated HENE ia\aplﬁaag&eaﬁp
Confirmation Loop wﬁllce,ﬁ gegle rllgeqs gLel ﬂgeﬁ‘ | obtaining

e gt i
M

record has the fohg_g%gg 2l €

W dt h Usage medical hlsﬂdgyﬂquestlonn agheri140 with t

| abel 30 sy¥PEm 100, thetMHeAgbehterlfield aldYwEithéab@al MRCion
VALUE Chpracees t&momentﬁnmbt&mai ther€daluation, go to the
val ue 40 meERFal questioNwm@Emrec and &k an ifBivaduwal gquestion,

obj ect's val ue collect and verify the patient’s response, and then
resume the evaluation process. This "ask-~when-you-need-
35 it" approach relieves the new patient of going through
an exhaustive medical history questionnaire before the
first consultation of the diagnostic process.

Each record of the medical history objects database

40 has the following fields:
Field Name Data Type Width Usage
LABEL Character 8 Object code name
TYPE Character 1 Object data type
45 DIGITS Numeric 3 Maximum number of
digits in response
CALL Pointer 6 Identifies
question{(s) to be
asked to configure
50 this object
AUDIO Binary N/A Voice print
IMAGERY Binary N/A Face print
RFU Character 20 (For future use)
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DATE Dat e 8 bj ect

configuration date | CDOA Fl oat 5 . First
| CD-9 codev99s/02837 | CDOE FI oat 5 PETfUSe7/11162 O )
code F. The "Pending" database file 269 holds nedical 50

I nformation gat her ed dﬁlﬁéngaf) éqgecﬁ’nglfk? s@é“ | gﬁﬁ? database 2
verification. The, gae'éaga PG eS E)QE process. 2 g% panme
as that used for ,5 'hM.sﬁ: J.onn i %}]E

The eval uation pr&&@ﬁﬁa!‘é' 5 e E-Eﬁd by the evaldil ring
run-tisre when it conftgdees ani@Wdatabase 268 contalns each t:Lent:"él'2
WO 98/ 02837 individual medical history. A new B@FJ:LHSQ7553-|%:2 option

past nedical histwooygobrécbufibr thepentért thedicgla questionnairePertdidie node
interaction. The tbneentBepéby heomkighining all the pasiatresdismlarta stsshewed
off-line by a sta®®ieetson ligtedf in the objectsfordatakases \aad fied,
the sk&ff person Xbpermately, the mew | npakAanton @%nt hebypasent 'thepast
medi cal history guestionnaiyxe|gnd go rlghe into thand Jcﬂﬁqqmeﬁ ofata ent

medi cation dat ajig®ica¥o ‘?J“Plamt Qvnslg 2] g R ygan iddm

cont ai ni ng i nfor @?g@hﬁgifal pi-i:—i me E'é{t ?B?le?ﬁe%h : yesr
have jtaken in thepas edi c?ll 1@% . ScrPeat ed
by th gg@i FOCess run '
command builds a recor é‘l’i‘d&&; Lac hﬁsf 't‘ﬂéisr Vol ﬁé‘Q? méﬁlcag. hlStCﬂ%ﬂEd
mermory variabl es fimtml%yl pakke.of tHe pMH databaskVa@ é;lél | Qhat

process 254 may remtkdies n'&tﬁdb&tdsonwdiabﬁbaaéscrlbe medical 0 drdl) g
tinme 25 needed. Wendiebsmenfromblehe?Sfatient’s 1lifeopt iThel bystemds dohe
medi cati on dat abaapp@¥ds t@ record to thidetfdrld readhhe imediac gais@n medieialg
used by the pati@ristaxy object is FEpapfighed for the Pattdefgpe The

W dt h cqggqg&q;q@mmgls file gngragsgalled in the ZXymbol table

TRA VEL whemithe, dent logs 1n the system 14RApESVERdical

Char er alg programm geponsible fox,4siRgra TEST

20 (gg _ verify %?ssary items e present in

table b gorlthm exe 55%

| CD- 9- CMECCDE eff Chegative TES% result is tha 9¥¥%%ﬁ%

Char act er promgt s the patient. to provide that information. The
30 system 100 flags any new or modified items, and asks the

patient to confirm these values during an Exit
Confirmation Loop which will be described hereinbelow.
Each record has the following fields:

35 Field Name Data Type Width Usage
LABEL Character 20 The object’'s label
TYPE Character 1 Object data type
VALUE Character 10 Object’s configured
value
40 CERT Numeric ki Certainty of
object’s value
DATE Date 8 Object

configuration date

ICD9A ?loat 5 First ICD-9 code
45 | | | |
ICDSE Float 5 Fifth ICD-9 code
F. = The "Pending" database file 269 holds medical
50 information gathered during Pending mode for offline

verification. The Pending database record structure is
the same as that used for the past medical history (PMH)
database 268. The evaluation process writes to the
Pending database at run-time when it configures a new
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OTHER Char act er 20 30 DOSAGE

Char act er 20 ROUTE OF ADM NI STRAT| ON

Char act er WO98/02837 1 FREQUENCY Char aR¢HUS97/12162 )
10 USE Char act er 20 35 START
DATE * Dat gast medical hiskory ocbject fo¥OPaDAHtient duringalse

8 - OTHERhding mode intdahdtaidrel The contert® of the Pendi@BHER2
Char act er datZbagl) are reviewed off-line by a st¥EE. pdopeihevanid Elfow

Referring to Fi gurge 7ifdimatiomnis 7derifdedoptheveraif perspnogpyeadst
the NDATA system 0@ sifowmatien | toetbesparbeat’'s past yreicailepHstory
nunber used to acddse®the MDATA system 100 may 45 vary in various
enbodi mrents of the system If the sponsorl ng agency or hospital

W shes to provide access. to ost t the

£ NDf‘ Q_at n
caller, then% toll- ta%SBO;?Pt fona sBRb B E‘ﬁ? coﬁ%’%{ %ér %ﬁl g

spons qng agency :@gut medléiildxf&ﬁlﬁ

the NDATA past. _ The 270 is creat

cation datab
PCT/US97/ 12162  gya)nathd rF”bfgé £O0Rsuhg (Cal-hRr cilk . MYa USRrdte Drug"
pay-per-call or commadd &Hi48s @ %%rdnﬂﬁaeflliQ fts £i¥ls EH GRin
“Curreny PrRged@Ir abmdey Mgt oled CPFof) tirdesywbsl avablahl e tme
describe and bill dviluhiaid privwessss 2fbar mhgl eph@nche medicatitsy daztabase.
They are a |isting durEmestn glimeeakensdded. Thearordatementf tiakd ec @d6s
for reporting nmediopicerMiyesreadls the pedéeduies. datRbage cad6s tare
the nost widely dedtsemtigee the memmﬁlaftﬂ)r defimg ugssk Pvn§hehpsicdiears -

serviéds to insurance conpani es. Beginning at a start
state 302, a pers ure 1) —-ﬂa—é‘ég—erl ng medi é’é&;g?dvi ce calls the
t el ephone nunber ﬁﬁ;‘g MDATA 0 on a tel %@hone line 106.
The caller may be TRADE N patient “assistapt”, e.g.,
parent relative, ri end t p| ng the papient. Myving to

state 4 15 EE ;! E3 answecrh%:1 ecxall automat hgal |y and greets

t he cal l er Nk E@@mgﬂt I’OdUC‘éHZH’%d}_I’éetI ng nessade by pl ayi ng
back a speech fil ed-oreqyaregode hard chidpsrcx? by use of iiphe
board 122. Proceedimyert state 306, tilehddakkrsystem 100 20 asks each
pati ersto who cal | s DdsaGE/stem a seri es @QHaraatiexn al 20
ROUTE_OF _ )
ADMINISTRATION Charactexr 10
FREQUENCY Character 10
USE Character 20
35 START_DATE Date 8
STOP_DATE Date 8
OTHER1 Character 20
OTHER2 Character 20
40

VII. Top-Level Flow

Referring to Figures 7a, 7b, 7c and 74, the top level

flow 300 of the MDATA system 100 software will be described.

The telephone number used to access the MDATA system 100 may

45 vary in various embodiments of the system. If the sponsoring
agency or hospital wishes to provide access to the MDATA
system 100 at no cost to the caller, then a toll-free 800
service number can be used. If the sponsoring agency or
hospital wishes to recover the costs of running the MDATA
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20 screening questions.” . These questions are designed to

Identify patients who are critically ill; they are not designed to
i dentify wb@spzae3lent' s probl em The initial SCr eePOMSYWaTI62 ONns
enable the systemto filter out patients who require inmediate i

medi cal altSOtaR ¥h from theuiALA O eChs) oot Al GalPhe APl bent

found to be IS i Astructed to di ener genc
response PremlP@IeﬁhéﬁéenuﬁB@P3591ie gt - st 8P 3§9r%¥cﬁktl be "Current

aut omat i cal byocedural CO8PRCASIoGP" t hecrmpeas esiccasy garey aedtmabléery&ces

t [ h t t. . _JThe_t h |1
the 50 | SRGEIRF 1005 Rilhe GAGFY TRETFE | SRVRG tar d Franprbeohpae
initial screensnytgoésnsensThey are a llS{:eng]of ths debSiphiED: Coerms
EMERGENCY? and identifyhsf 5 ]codeﬁREoMélﬁQt!\ﬁx% REGELLTY BREABING 4

[err] ARE YO EXPERENG NG SEVERE PAl SSURE | N 35
YOUR CHEST?Procedures. CPT-4 codes are the mosfy widely accepggd

98/ 02837  nomenclature for reporting physiciaddCHd#SE8deR21? insurance

If the system det ermnes that the patient is experiencing a
medi cal eneFg§EREY; Pt may provide the patient with a menu of
eneryency nedi caBepinpadgrat atstart stIEE 302, a persont y4Ri 6Rsgwher®) t he

patient or a@slfﬁhgehehgeath%dnaEee@%1&% the teﬂéyhdﬂéﬂndﬁﬁafw¥6ﬁ8£he
ener gency rural se need t

initiate en’ﬁpggﬁcfl}gﬁ%‘ﬁemé’? a te&egbﬁﬁﬁd?‘éf‘%ljyos TH‘E‘ nﬁﬁx eSf“‘%YrekP?;ency
medi cal prohedbdtbent or mayr bei aes' it ntchoieces ,t patrbatcatrérdcive) f the

70 el eBROARTORET e 49 PRIriBY the SAebREE R bYInKCRE, SPREs 3840 (e
wher&Pn wel Fhﬁn%mt@RLQ%aﬁfftﬁ"mﬁ rﬁi’tﬁat‘-‘ﬁlrleéﬂfr@mﬁétlpéh})f and 9r¢ﬁ¢%rml on

is recited. calietheigalsien Qﬁslﬂcﬁ@@a&%m%ﬁeumg mESPRPe | b Yo BSpOed at ed
with the te%?ﬁp ne 110 .bei
th

aller eable ollsten
to and perf AERERTY L#cltqt oﬁ§°f§d °ngF§%nh?)§/§t4{elvsey§’é ToB°Fn° %
hands-free ﬁanheardv\h%f r dnadeeding at sglagghdAé. thé MBATBasvstepr&Ges

‘touch tone kgyg" gacﬁrpatlent wREakg11ber NOT gy ot 4R’ aiégfhéimbfe*fﬁiﬁﬁgi
nout hgl ece, the uter 102 b anches to state 3 wherein _well

knowh SCYEeRiPgh %@5 ’rﬂ’rtﬁmatuoﬁ £8F CHASTPIS ra&,e t@GSlgx‘ﬂ’fi tHe 20
conpl eti on bfientifipr HatentXH 2wbp samec%m:tctaﬂéyt elkbhondhey are aatni ends

at state 314 a_ro iaddcifip PALT GAlk k08t ermiiad al shal e t to
have a es%’r%lae % 1 genc E. %% 5 s stem 10gth| S sat I'st1ed
screenlng questlons enable the system to fllter out patlents

who require immediate medical attention.

25 ) Moving to decision state 308, any patient found to be
critically ill is instructed to dial the emergency response
telephone number "S811" at state 309 or will be automatically
connected to the nearest emergency medical services system in
the patient’s area. The telephone call is terminated by the

30 computer 102 at state 310. The following are examples of
initial screening questions:
. IS THIS A MEDICAL EMERGENCY?
= ARE YOU HAVING DIFFICULTY BREATHING?
. ARE YOU EXPERIENCING SEVERE PAIN OR PRESSURE IN
35 YQUR CHEST?
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that no innediately life threatening condition is present, 25 t he

conput er @o”? to a decision state 315 to determ ne pPCTHhisot/ A 62
caller is t Ual patient. If so, the conmputer 102 proceeds to a -

deci sion state 316 to get ermne if }%% at.i ent

s previously
registered or eveffco t eBYRFER t afs that 5% epatlemst ot *8 new

or first-timexpakiencinpfasweditel 3gnergenysi gk “@OOPerﬁP—l s5e ppgient
patient's idepfififati Qe e"i}@‘}gency meB@EEheﬁfécéaﬁi‘és n@@'sﬂiﬁﬂté @Q_Q! d ah the

patient |ogin Er ocess t{ Ot[ }c
her ei nbel ow. Sitpptipes where %’;Baé:tlledﬁ 8f‘ EPSCE% % 1&S Bﬁgﬂff&é’f‘ 182
proceegs thredghfrom theohbapage emapgehoy Belp7 eogstanerB8#4l(Seguing7d).

e

t he patient FB a new pat1
- 45- imme@i88£Q02837 The menu of emergency medical procedures

PCT/ US97/ 121Bgov%ges séM‘ézLalbecﬁ8§E@sbe@o hehel nbgl oy . At the coeDERL LGP Of
process he co ut er "l.proceeds thr%é p, Offl "5%% connect or

317 to stat ePB82SBA EPYGRet9RE key or spgaks, P&, 1Phe t
patienb, as delephbnedmettmpiéee, Sthe Aifputidie JOEbuaeIChEE? tpr statds312

Lhrough of - Rge CRNNEEYST fnown | cpd18 Laraiabe190a0) FLOMLE TRarTHES ©

will be tinme pati en use t
system 100 din€origtion is reqjted dueIftéhel Sadder hasakdheSBeakerrhprer ed

llevel  of apab$ 998! QH§8€§§ceamm¢S&&a¢$ﬁ%pwhe 239 %baﬁb ugBYH i pher act
10 vmthtﬁe systemon lithr% of the

registers w FALLRE B§¥tR% ¥t ddh lt"r"lsete o aé‘éingfgﬁimr 88%%?3?’(‘6‘5%?8%35
274 whsch wi fives Hgschebegistem 10henreianbands- fHee assinsraavayefrewnrabeon
record is i depiLgab 1£0chB® S &N pLeghal! Aot [E6A ik Styuichr e,
but three 15 P8s have specil aJI gl gnifica assi st ant:

ASST PERM ASBFakxPthendverE ATEWRS. ifte A PEkﬁPﬁPéFd “?%“t%lecea bbBF ean
flag that cagogphyebe 562 torctds | itee byatbe 313 whasdiem adiilni khowhor

who has verified h separ at.e, n that a ons sts
bet ween a pa {i?t‘e'ﬂ} ﬁﬁd%ﬂ% £5 OIMALI W ahPF C%O%ﬁng el aflég}hs%a %P Eéé
one- t28 many, compdetion of eitheti etatgnyUrawyr citet® Iete %h%l%?hﬂPbonﬁnd

an assistant g8y ends abP€stglatedsto nore than one patient. The ASSTPERM

flag may al so be constrai ned heA TEXP fi el h otalns a
timestanp for t hengbp?aP?‘Bhe%rf 1% aht FHAG gosl f‘°§5 H
ASSTPERM f | agedscal uemetryencihe 1RELATIt<H§ISl\qmmt aysten [100 is sp@tm:fiedone

oststant - Ebher fEC A arl g ARFat ling, qqnqitich, DF'BROSEh:,

25 the computer 102 moves to a decision state 315 to ‘determine
" if the caller is the actual patient. If so, the computer 102
proceeds to a decision state 316 to determine if the patient

has previously registered or ever consulted with the system

100, i.e., is not a new or first-time caller. If so, the

30 system 100 verifies the patient’s identification and
retrieves their medical record at the patient login process

250, which will be further described hereinbelow. At the
completion of process 250, the computer 102 proceeds through
off-page connector C 317 to state 344 (Figure 7d4). 1If the

35 patient is not registered, the MDATA system 100 proceeds to
the patient registration process 252 for a new patient, which
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The nedical information gathered during an assisted 30 consultation is

witten to the patient's medical record only If the follow ng three
condi t i onWOH8B283d1 (a) the assistant's ASSTPERAHVRF1ZE2Tr ue .
(b) the ASSTEXP tinestanp has not been reached (c) the

assi st ant hﬁ§lf bE s OPSHER MOt Aeiby! h@\é%he completion BatLESLeLecOr d

If any of these conditions are not net, then any
i nf or rrat i on25at hEPRJCBWPEREE HARi BRPCRRAF EErQHQEdOFB ppge connector C

- 46- 317 ¥ 8684028374 on Figure 74.
PCT/US97/ 12162 1 ¢ the ¢ cfﬁ@ Ng b etﬁggpi.%g:[exgtt.f “dd %%6\éestgnb‘&a£h°§'t£’ the

syst em adninis es a St ate
315 whet her3ihe the comﬁursemlpg pﬁ@cgad'ﬁehbrowhaﬁféssas@aﬁ@nnwt@heA

caller is ngig o stdhe PG iSMiridhen fhe SpsdeMassepbscifak &H&C@h&er I's
an assi stant and aLbfealag? cl sion st determ nes é

assi stant |B3FEGRELRARJIOL €258 ¥Pant ?ﬁ?{%“ﬂ‘ SveEsy lr""?’%]g)(stered
with the systgm tHeesysiembmjwlys tweakewss or adsiextednt :mveﬂhe of
assistant registr r ocess e " nt

regi st ered w%%é%ﬁééggg ém ?gocﬁ%% LLSLQ %grrpﬁ?% ﬁ%’%@ m ?eﬁggt
assit®ant |'obth W%c%¥§t2m2°nAPehalf oft Reechapienfon of elther process 272
or process 274 meass:LstarftonBageétaQa aﬁlﬂ@mce&et Oswﬁsl.ﬁkﬂﬁl%hQBuéhat@zéZl

100, as det2FHt HEthG: PRUAFEF Bk onapEOsePE BT WeTL Ja it e (S SHREM 1D

assi stant thereimbébowa rEhe peasigttant :tdgastratlonasscsrédlpaiqlexmlcal

registratio @opﬁﬁgegﬁtggﬁt HQWE LR, at:':Lont r}Peca:rcl in J.l\f'égufes %\%teaﬁjﬁlr%e

registered wt sys em1 etermned at state
conph®er 10B19pEds or A ehe EBecm%lsm%’t%fﬁéﬁ% | B9 n BPoceRISTSMRNL At t he
conpl eti on RésT PERMDI’RSS‘SSE2§8 AndpPRELARTEORE6, The XSG UPERM lﬁa’zem omeds

h h 3 d
nrouh DA% SUTGRLe" s “Lhole h S5 St S 18 2 e
t he pati entS¥steme aﬁmnmzrsurratm n whige hasi émrlsflmsijl cghrough sem%loatde | f

SO, the conpaher @haeead&eltalﬂ&wm f fexfdad® betweenCANRRAQUNIC aHy 519
state 344 on Fjgure 7d. system 100 atte tsto

|
the pAti ent2ESHATR of bi rEiF re&atwﬁﬁ%??ﬁa t3TSt AE I AW s s?em
asks the assatsiemt mdy tHeve3®ne opatneatassisitantos, [@nd Bni 3skhshant mdy so

the conputege 0 ated to more than one patient. The ASST PERM flag may
also be constrained by the ASST EXP field, which contains a
timestamp for the expiration of the ASST PERM attribute. If
25 ,the ASST_PERM flag is true, then the RELATIONS pointers will
point to one or more patient records for whom this assistant
is a 'permanent assistant;" otherwise the RELATIONS field
will be empty.

The medical information gathered during an assisted
30 consultation is written to the patient’s medical record only

if the following three conditions are met:

(a) the assistant’s ASST_PERM flag is True
(b} the ASST EXP timestamp has not been reached
(c) the assistant has a relationship pointer to the
35 patient record
If any of these conditions are not met, then any new medical

information gathered on this patient will be saved to the
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advances to state 336 to request the patient's date of birth. At

state 337 em 100 recites the patient's date of
obt ai ned at&gﬁg@% 336. At a decision state 338, the assﬁé}}t’{één%:}mmz

determnes if the date of birth is correct as 35 recited by the system
100. If not, Ptelmehmg’rpﬁibe: 262 |fyppsoff-lindavkrifisabien3dy tohe egyssent he

patient's dat dRfiddldlfitor. -47-
WO 98/ 02837 @ PCT/ US97/ 12162

again.- |f the paffhentS¥seRRell8f Mstabliishes rafct stage 315 whefehey nithed

at state 338, ctailqeczomauwé égeléhag%ﬁrgm d&TstQEnt If e tdaler Savineg in
t he patlent s nedic cor geds o st ate 344

ate d_ .pr
on -Fi gu Pe 7d. & pa"%:len erf h}e Sé’ﬁte?'}? ss%rt%s at%?gb'?g he2
known, as assisdandgr rﬁmbd at st dl36133§n ﬁﬁ@tco@@.ﬂ.erdqwfmrmedﬁ tbe

state %égl\y@%w g d hﬁe?ﬁéé‘f@d equest $hehe ASSrEANti 4 Ond¥ O¥h 9Ra4

apprOX| mat e age Of the patien he age IS .an |rrp0rtant par aneter

used in the e¥&Bd&tEs®SrBikks U SKELPReatthit SYStem enxpils 2%’13 ngw

state 341, talgel%yt&mrral;oehéesséﬁstaﬁhereglstratmin qmocsaﬁpmm)o magEetage
obt ai giﬂ at state deci si o asmi ant

th
det er niles i f 3CFdS Gé’tl s ai‘reaggr Ir&lgtz.sg,gr |"fle gh?m? YErEMehG%o. the
not, the conpebeputer 102G Rrfyoms bdvk assistant UWiro prepess 22, At

patient's 15 the? RRUMPI dBE&h 898 @98hBr Jddoddies PR3 est’ §;x%laérs@<lme eas s
correct, as determ ned at state 342, thé system 100 advi]

assistant at SPEPELEX3103 GEVapResphPi én?e§l§&‘f’ﬂa{5tﬁﬁ?e3 £ of b| rt h
bef ore the next confukthatpaniesnd pnocealiseadystegistered widdithe Syguem

7d. Thegsysteqyl00 useg. g, éﬁrrg&?hgggn' Begle 321t h'%:rfequﬂfﬂ égggem

during ?he eval Uat icon pr ocess tréatrent ta
At state 344 eAlPWgurehedaasictanit ekPl0ePittemt & thew patienty| agr wheh a

system sel ect hggigRRY. palt@kat E‘E@l%@!ﬁ'heﬁohsprocess asked fowsebect i Er e
anong four choices: dia nos#

S Lt eat nent tabl e, afuture
process/ f unct PBR€BF ehd cX ’fe%é re@ls&gé'&dl b¥4* r%? Systém 100, as
Di agnostic Sjstemminefheat syrsttem 323t artthee thwputer 102 perforgsal theion

procesgo254 ahsdiuRAd, ihalehel NARKS process 276.  At! RhPAdied tobegin

i dentification conB at nent
Tabl e: The syBFRRffakes8tPe RFAGSSHR 276, the computer 102 PRECERRS: HEREUSRDI ¢
process 256 abff-page, cogeetor B 327 to a dedisiaskstdwe [BE4 emi FOgeedect
a treatment .
At decision state 334, the computer 102 determines if
25  the patient’s date of birth is in the patient’s medical
record. If so, the computer proceeds through off-page
connector C 317 to state 344 on Figure 74. If not, the
system 100 attempts to get the pat:ient'é date of birth.
Moving to state 335, the system 100 asks the assistant if the
30 patient’s date of birth is known. If so, the computer 102
advances to state 336 to request the patient’s date of birth.
At state 337, the system 100 recites the patient’s date of
birth obtained at state 336. At a decision state 338, the
assistant determines if the date of birth is correct as
35 recited by the system 100. If not, the computer 102 loops
back to state 336 to request the patient’s date of birth
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sel ection nethod. 35 C. Fut ure Process/ Functi on: A future

process or function 280, undefined in the present
enbodi merwQ 98/02837 that reads and/or wites the @ETABIFEH6Zhown .
in Fi gure 6 D. End Call: The system -

performs seyeral steps AL 4ucienc s aace 3" AR NALES LA Ll cphone

PCT/ US97/ 12dé2ermined at|state 38 privhessofitar 1266, £idgs domdatre 2
}‘ﬁnct i ons aé Sirth. fora@avih rarnet@de aﬁa@férg@fme@?zcéig%bbbm ROGASRY 160

owi ng the no creat ed gorithm programer-
At the exi t3%)%1 nn fp’c"h%e%%l E%t’r‘iﬁlt?)r%%s%n Hguged&ystem 5 100
givess the patienf tHe pejgtieat  sof daeéecd»f ngiat hés not kxwmj aigy . At
the end of the treatpent table o he syst t he
pati ent theé%%?’r’%hn 3% 253 t?lg:P'gaérjlot Sré? computeﬁr aztrperrﬂ oeeds” Elt"“t""At t he
conpl eti on 340 tweereth ubhé o5V FIUT ST REEL s Itthe assigttamntta gidavigieoeess

256,  or fufureRIReesSadllof td}ee ;t:amenéystqmel%é 0DpS haa%;t&. te 344
and recites e system EF‘e ectiion nenu to the caller. the call er
S

chooses t heP¥FRmeter used| insEhecEVaAuaLiop,PEOSESES £RE B &%%Pstmﬂtloo
m)ve:soto a table 2b&Ci SiORt ststare343414¢ tleei Syaent at 0034beci thes Sytdfeem 100
deter f pr. e or,PreQ did not
occur in | nfor né;rtlé I on rrg%%&l%gée d&%&()%%&r%iged ?lﬁe E&Z “Fho! e %or
Pendi ng MbdRecigiPrxarebes34Be pheu ensnstayhbdateamees if the dgeerimine if

any of the confdOurLs FESDEY ISy | oM @Yﬁ@n 100. PEShdRdigRl dimhier
conditi ons t hat need t saved to patient's t{fﬁdl cal .history

b
Forer I Prs AR s | Bk BOr kR "SR ro PEretans” (R Hheiantion
adval&es toappwarsam agatags8yt. If thd padsteertfimnapdrdtisnatensgd dis on i S
bei ng perfoé&%&é@ @éldetermlndéﬁ)c%tndé fPlagd h%rféo%%tte% QD 15860

performed in ndi n e syst'em 1 then wites any new
pati ent 25 the |%ﬁ§ﬁf$&ﬁ¢%rﬁ%b?%%d3%r§%@%%é%mlte&9 &h A WHe FBE%di ng
file 269. |4f Biatvh PEFqYeOtde hexliecbhbfltatfon, Retd pisleseds to stfa¥e each
~past nedic i t hat Ss v t TA S st.em 100
asks the pg:%len I"tlg(s&[r}aet 2%343?1?&1 d’t&%q‘? il %ges Qﬁe as?pro’fit\)@%é\?\e ‘he"dat um
to tHe patiteht ' opedl eatien sgeringothe evaléa‘ah@ntﬁregﬁsﬁr RSEhand Kdedat um
IS correct.cr&imée@Msle 256. duri, ng a consultatlo_n for cough, the NMDATA
system 100 Tearngd seace 30Plod MARBE 9, A% WAL IR RLARARIAL H Y
caller with a system selection menu. Here, the caller is

asked to select from among four choices: diagnostic system,
25 .treatment table, a future process/function, or end call as
described below:

A. Diagnostic System: The system starts the.
evaluation process 254 at a menu, where it asks
the patient to begin identification of the

30 complaint.

B. Treatment Table: The system takes the patient to
the treatment table process 256 at a menu, where
it asks the patient to select a treatment
selection method.

35 C. Future Process/Function: A future process or
function 280, undefined in the present embodiment,
that reads and/or writes the databases shown in

Figure 6.
D. End Call: The system performs several steps and
40 then terminates the telephone call.
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The system 100 will ask, "May | record the information about your H VvV
di agnosi s in your nedical record?" |If the patient 35 resp&nﬂﬁ ,

t hen the s‘}'@t%ﬁ?%O will ask, "Please verify t hat your |§1gng§'zs for.
H V was p03|t|ve is this correct?" - 49-

WO 98/02837 ° 1, her process 254 or 256, the coﬁ§%&@§926i2$§3ctlons as If
the patient respon s "yes", then th é%eg\ 10 ct_to
¢ Yy a gor

the patient' s e dPEATTHeRSH 2§ |P%r |Fﬁﬁsﬁ?§ﬁ9r ejaé 48t a

itemis stor e@oumowagpaheeabda fnhpecreated by the pagbemthmegrograhmetrory
dat abase 268 F

i g e e
updating the 5’FOF§f t pomtdagaﬁl&gee¥%§uaf:g8gpjf£&§§§ g%ét’ e£§§5EBF‘8$"é‘s
to be false, 00 givesatthée regigingt | sheofoptipe 37, selechisGenrRObhfibves

to a shgug@net 2t a3de eBRi We dhe mqanéu@teabwopeeassg hese,
consultation wmt at i ent FF>re,sent S

advice it hasthpvexste h%lﬁ%?ltel?ﬁ t’af’s’k%cf}feo %ﬁg&mﬁe&ec%lngnanPnggt

back the key ﬁQeatﬁxenIhe MDATA system 100 t hen gi ves the patient the
option of receivin oma ‘tq%_ns I es d

speci fic recommend ié pr%%//tf‘%i éggn of e léVtsat;'}"téjm%bo %ErBEe?B 254,

el ectranic matlre@Emaal:l takle m;pceﬁs 256er PEcel Ut E§°FF$§t 280sstheai | .

It a fax or EzfBikm S00 1oo¢1~9%a{&d téhstﬁxét @zul%d%ﬁéh e ke CE§Ee8m
state 350 to determne if for mat

i S
and r ec BRNERGAPRORETHSE VLT act':)il1 $hr ttﬁ]% Eﬁ‘i &3 F&‘ﬁ&ses ﬁgmaEXd
system 100 askalllheepatténh &orstdee iIdor e MPDATR gystent AR0200vesnbabar ,

E-nmai | addresgg BEsgBh's%Q@re§§s atﬁﬁfﬁéﬁfﬁ%%n Sitte 345, p@ﬁée§§5t§$5900has

the option to sénd a summary of consultation to his or
heal t hl6are pAeteymings if Pro§gss 54t PEMGRSSed Iy (F s&%?%esgm%?héld
CO][YDUt g[—, 102 ﬁéésoccur id %ﬂdx@{mrdrmnoafa ttﬂeeCurdﬁ@todcﬁizfeﬁhﬁﬁetheSSReﬁlt0
a fax r eue ir e
transm ssi on. °§F ?h ep%%%ﬂdﬁ o?gst’éf%mé%is fpaﬁz(hient ¥ syﬁ\gg? 9&%8%
det ernmi ned at tet dece3tdnehdtf @Eny sfsdilen Conflguﬁ%mm%YMth%?l?% pre
sent, the teL§9Q9n5e8§Eél'ﬁlstor d&hdd had o8 Mastraled 323be38aved to the

VII1. Login ocess ef erring, now to res_ga_an
pati en20 ogi nPatlenthoﬁégécﬁkoh’d%‘F?% Her ff E"% Slﬁéoagsé??bgﬁue
Thi s praeessaé34%, adld eysitient heOpadvantesaso @ elelca@sJoyi shhked326

and regiSteregomﬁggeEQ%néyikeHhéogonsgfgggggﬂgigtb@iﬁéaﬁérformed in Real
mode. If not, the consultation is being performed in Pending

mode, and the system 100 then writes any new patient

25 information obtained during the consultation to the Pending
file 269. 1If state 346 proves to be true, i.e., Real mode,

for each past medical condition that needs to be saved, the

MDATA system 100 asks the patient at state 348 to grant
permission to save the datum to the patient’s medical history

30 file and to confirm that the datum is correct. For example,
during a consultation for cough, the MDATA system 100 learned

that the patient has been diagnosed as being HIV positive.

The system 100 will ask, "May I record the information about

your HIV diagnosis in your medical record?" If the patient

35 responds "yes", then the system 100 will ask, "Please verify
that your diagnosis for HIV was positive, is this correct?"
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state 358, the conputer 102 noves to state 359 and

- 50- WD 98/ 02837

PCT/ US97/ 323 68202837 initializes a match flag to true. Thermseuiziéd ag is
checked | ater in this process 250 in conjunction with setting the -
node of the -consultation. Proceeding to state 360, the conput er

102 pronpt s IEh&heatRashientr repRORAS | AXes! D then the ewatem cki owrihesber

(PIN) that Icm@sswftedcdurﬂm phelent s h@@l&hﬂathﬁtﬁ}@Cﬁiie Thespati ent
regi stration _pr.qces descr,i

i th
Fi gures 9a &f f@iﬁma%mn 5?8&8%1:?19“?'8 % St(fg(?’ S|15’n%g§Jt gleggl\,ém tff‘?ﬁ
conputer 182 the pa@eteattnmedsca&ebhetorhed?thbaSEV%Bd(Figunet6)the

conpuger 10 1G2 deper ”hﬁﬁéleé‘ioﬁ‘ deei sell%e%t ahgdaﬁianﬁlfthesshwe&r{,hree

tries at entering the been att enpt ed conpu
102 | oops b&@kapasst &ﬁé a50stateeplfe FRRCRedfiBsPTOVEs toghetfalpen or
However , |fa’thrteﬁ addpiEsia ehtetavg o2, Phe systeh:am@obez&-nréﬁideo as

det er mi ned t onp 0 5 I ss e t hat
advi ses theés gyfl tgér?:?aftet @490 H&?%rg:l ﬁhét {V[DAT?‘ %y%l aotteex? %s t he
call at statcenSBQtatlon Wlthletbsnpatieﬂnmzwepmssntheafawmednmgf nahlterrpt

to the thesxawmeagm Hh§t§§e€-é‘ﬁ atwﬁéﬂgaa%a@aﬁowsnasﬁaan% wPQéQ'a&bnor
ot her or gani aavl on. gaﬁg is allowed to.rere |ster as new

pati ent, Eepeat Meé’é"t“(’fﬁ ‘he Te sys"'rﬁ‘&h 129 then
i nf or mat i ongﬁbs shet patddmtnitie aparioresd wecdihing a surﬁnya)fy obf sthelat i on

of f-1ine. . Lf t r gg;! PIN as
det er m ned a?nsf'%%:gtégkl % g;@%#ﬁﬂ%{@?@gggie J![es 'yer?d}’l eC| S| gr\égjgdgd ¥at
364 to det eERENEYBEerhbYpAaceami een@ilcpéa%ycvn%lbl RE-mail) hax & waite

printsor sagpkeivel, Ceusdyefprmsr fdlssd mdile. 1f asyskemrlOd-mdfi nos, the

conputer 10 Loce to state 3 tqQ record the voice pri of the
patient, e. é gllﬁg atsﬁrbent gtem 93Br Rt fated (% 9 dh S?Chfé"‘ar %@Fef Lﬁrgo .
“The patient dstwmeeBO if pmmftormyinut Beo onskhfe, the exanpeey |fandi|e
pati ent COUL—QcommendQQEoBr OVi (€, @ ¥PLOfe PLLNE ndUTd G dfie aggi %«Ic?‘td pé‘ﬁ ent

registration process 278 Iin a prior consultation At the etion
of recordi nﬁyﬁﬁ@mvﬂapeeaﬁlf‘{sth%ttp%"c’aﬁré‘: &3 ':thf?e:Ln OmaEbﬁﬁutérgi(OZaa%%nces
to skate 36fiumberei B-mad Inadedrelssagprt :mall addyeisst, o aftalstmtieo 353wl carket hat

the patientyg.Yghte BILO' HEP the ofEFKIED IULHRO 4 MY SHILSS" oEOUiRe
consultation to his or her health care provider or
specialist. Proceeding to state 351, the computer 102 adds

the transcript of the current telephone session to a fax

25 'queue or an E-mail gueue, as desired, for subseguent
transmission. At the completion of state 351 or if the

system 100 determined at state 349 that the session

transcript was not to be sent, the telephone call is

terminated at state 353,

30
VIII. Login Process
Referring now to Figures 8a and 8b, the patient login
process 250 defined in Figure 7a will be described. This
process 250 is called if the patient has previously called
35 and registered with the system 100. Beginning at a start

state 358, the computer 102 moves to state 359 and
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If the patient identified by the PIN has a voice print cﬁﬁsJﬁﬁf&' n
t he systerﬁv?(?ﬁ 2832 determined at state 364, the corrpugt er -
proceeds to state 367 and pronpts the patient to pronounce h| s or

her full name;, MViNgzd® @xﬁkecc‘drsiﬂragsttai erue. TREBmatfle £D&PULLrcHeked
det er m nes whet her the

Qi obt ai.n e t he
mat chi ng cri t¥A%eE 1P ﬁg‘l"s proc ss‘t e oh%uf:gfl}prggle‘e s %ghsts?égélg%g%eﬁe
recites a nessége blfatthe constzlhéatmpnent Pnocee@angl sodmtAt®t 3pfss bl

mat chi ng crlter ter 1 zlrb:.I ﬁg I@gr%lent@,;g blé,ﬁe ID
current voice 1 “Sanple is C are e reference. voi ée
recor de® (idrpt hEiedeliprt | BH F‘égl‘?tIlth iHRr bR e88S2gDe ssqréec ed

pati ﬁnt r eg' %é@ié@f’a@f&@ FoddSs . Bemwh ﬁ:t@womgaaamﬂm procesda CtHEr)]t
mat c as ete n stae the.co tg.t c
flag to fal se¥ gﬁt? ﬁi3t3hr?sc8333nc 1%’3&% Fltgcuf'nr%e 5, Qggg‘tag
fal se to i ndizpede=dding orteo ofa t ldecision §§6@|E| t §6hecklieg mpwd%r halsD2
failed. HOWEV&t?}r{ﬁ%Qé O\Sﬁéél?efsthe B5R %gnvaqggs atIgstn@,ttg $he dnuddie

match flag is se elt state
If thel@oi ce keanferemmines AL rﬁt%ﬂrﬁw%%w% 342 'zolf leﬁsdtfé’azbsth%eﬁe
conput er 102 @ﬂi/@éw@s éntetihg 6HE BUN haokt Been atteamptedsagdft lsat, tthe

current voice_sanple p e h hing ri hi S‘?‘i!!gl

check condit iM% n‘gt%vﬁégt g%%? BEER"LS Stéte 3%ma{t§h ea-{;r éﬁrrlael ns etéeto
true. At the Sonpilet iBIN of Howeverst dfetbreet RELEORPE 2% qlvzemsth% RNt e
372. At state,3/2 beeh maddle aGOoMReSmiked uerkthes 162, sere anshAgee©hdhe

pati ent by reciting the sex and store n_the enroll

dat abak® 260 RS AePHdtin e IRAFat FS%F P?él'fﬁsatqqﬁn pa tlen%rgb ge%)
to the patienfogii atteepsi dbaisédt and7Bertlieates thpabaéhtameSWMmk51&$the
correct ness afy {NeokgRtLET 130 reddiOl TBALORa11 ol ddifirdedc Obmbl T LR dae

information i's e conputer 102 noves to state 374 to
request the SYSte%oW‘EEBl?TFFF%‘F%tFBnthﬂfhéP@é‘ﬁﬁﬁt’-EE 2gNCHen NPSBA&Eds Fack

to st ater ie? dgareii{eidhe iTHeOpaRienR liecsllletde@ttcSt:&tzﬂeg?ﬂsher as
If the result of the deC|s'|fon state 373_is tr?(ﬁ,t a@ceséh%

age ar®® corr bt PeFhePRORPAL er IRSVEE T hr BRgR St c%rrll%ez’t or A 375
to a deci si ormsdmael 3ﬂrﬁfcnrmacﬁ:gme ghet gystem admmmwmsc@rsolves this

PCT/U897/121§gype of situation off-line.
If the patient has correctly entered a valid PIN, as

determined at state 361, the computer 102 moves to a decision

25 . state 364 to determine if the patient identified by the PIN
has a voice print or sample voice waveform on £file in the
system 100. If not, the computer 102 proceeds to state 365
to record the voice print of the patient, e.g. the patienﬁ's
pronunciation of his or her full name. The patient’s voice

30 print may not be on file, for example, if the patient could
not provide a voice print during the assisted patient
registration process 278 in a prior consultation. At the
completion of recording the voice print at state 365, the
computer 102 advances to state 366 wherein the match flag is

35 set to false to indicate that the patient’s voice print was
recorded during the current login.
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-determine if the patient desires to conduct the tel ephone session in

Real node or Information node. I f Information node is desired, the
conput er WOR8Bi283Es to a decision state 377 to det er mPEIYITRHE2
patient's sex and age are to be used 5 during the Information node

consul tati on. cf N9le tpatt:r].%nt: 1dent9.‘%qgﬁt %"y 192 @ﬁeﬁ ab0s5{8k ge Ség Lo

request an age and sex ot hetical situafion during the
| nf or mat i onopddle in t%%s‘-’sYiﬁle\b‘anaﬁ od%t%l%‘t‘}%?%na%t%%%t%?@“t héhe

conput er 10Zomputer 1@Q1 pe6ctbEs KX s’iﬁieﬁlgGWBhalgﬁlﬂﬁingﬂis it @aﬂ%ntaﬂs asks
t he 10 patlent to onflrmthat

I's_infor OLL
the conput ePTPEPURSFed i £5 st 2‘ 380 Pig%tgl E?he ggglon t%ﬁa sex
again5 \Wékededil onosputer 3792i SIEttleuretlmaSt h@ether tkpaatvem:e ssampde and

sex are t%ﬁat‘%‘ine‘@%% s@'é‘i:b”gmtﬁ‘ééses the I AHARerdS de&@%ged at

state 377, conput er noves to state” 380 and sets
operating nde CPEPHEST Pr°°e‘F‘ﬁF droréttage A6feand recites a messgge; thak

state 376 i &h@eba&m‘bhedvbﬂcbesﬂqﬂle BRES, nbhepass the AR okL &QZtEBYQS to a
deci si on st 1 to che

g not ,
t he system % &S5 ﬁ‘eliélo pre@eﬁreedntemg?&&’e{’ 3552 t%ufrefrh gﬁ?‘?%nt
consalot at i oﬁan\‘plteo :b'e Compareé)ewoﬁ'-md xierfelrammqum sanplepreacrdgdnode

is set to b@yuring tHReRHH t%d@@@fﬁ%t%ﬁ%&%n:)’%??ocebé bbe gat Eﬁef Lagikselr ue,
as determ ned at, stat

he cQ ut 102 se t he operat| ng
node to be Ré&lleﬁﬁdé'egt‘SH&Fé%BHm?‘Sss 27 RCRUTE EbﬁpVQPFSnSB‘PP%% ting
the operati dggamde afatch, as eietleemiskdt at38Batet a66, 38Be oompueee 384, the

conput er MOLGY s EBE rcrj;atcghafg g éc%ofr%]ls.stea%% éggt AS?SIeC'I% Q:@u%t %ta§e38@?et he

conput er rmne i 8nt desires to Tevi ew the
t one lSomuandatedscilasd igursely ERe fré@gﬁ%tiiat iipeisaseeddhal f ogg of sphet he

conput er 10%@%&%%%)@&@ ted®Bdantlakeghli@edt heHowevert OURE HBBEess
comands. tzé\tR/h rrpl etion of_stat pat ient_did_not

o3 .
W eh to r eviEl GRELIAP (Bhestimads. areer’ tpgomasehl BAY S sEL A"
a decision shdse 330 eiltdreg] stialte 366 orcdMPuter 102 determines if the

patient desires g regydeyokbe ?sr&mplev%aﬁ'é‘sé@YE\Héd%a@%%@.hbbe&ﬁﬁfl@ spe
regi stration process. |f sO,..t he conputer 102 advances .to state 392
and Pdcit es StR&e 368, the computer '102 advances to's tage 371 and recips
98/ 02837 a message that the current voice saRfTEUS9F54816RBe matchingoi ce

keywords. Aty Elé%l(éo”p"ﬂ{;ike WorudISItt%; Ce ik Oéoﬁciln%ﬂﬁn 1slono‘9agéggéfgég not

wi sh to review the voice proceeds to’ a
deci si on st #%¢ 592 RAEFBI §l§$]é'ema1ns set to true. At the completion of

state 371 the computer 102 moves to state 372. At state 372,
25 , the computer 102 verifies the sex and age of the patient by
reciting the sex and age, as stored in the enrollment
database 260 (obtained during the patient registration
process 252), to the patient. At a decision state 373, the
patient responds to the correctness of the recited
30 information. If the sex or birth date information is not
correct, the computer 102 moves to state 374 to request the
correct information. The computer 102 then proceeds back to
state 372 to verify the information received at state 374.
If the result of the decision state 373 is true, i.e., the
35 sex and age are correct, the computer moves through off-page
connector A 375 to a decision state 376 on Figure Bb to
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conputer 102 determines if the patient desires to enable 5 pronpti ng.

If so, the 102 advances to state 396 and enablpes o9 Pich N9
| f not, prﬁn%??}‘ﬁ%ﬁl s disabled at state 398. To "enabl e pronpti ngb ;
means that the patient would like to be pronpted for responses. This

is referred tdletsermiae"if the pagignitn@esdinese tdhi coniuet r shei relemdfdrect

for the duratiQkdibn ief REHQ Gn%l:i'e or fIdrdha¥ iQthede | s okl 1radrdtsion
system 100 has diffjcu recoannl Zi rlgé%aztlent fSetP ponsges,. t.he conput er

102 turns on Q5% "1 TG, TG (GHTRYEE TRYESs ecision stdte
recognition, t3awr mm&:mrrnﬂ:ﬂ& tifr nheophtseht ’ proaptamd.agd are to tHee used
conpl etion of te 3 or e Co er 15 ta 400
to.the t%p Ievd%'%ﬁf'f%w%?fi gaxﬁgggﬁ@loﬁ R cé(e? ejr:%{ﬁ%&?low tofF?%%r?estt%fa
and 12b, the ®auRRtEEX 102 movesgite® FEBEEsE7B700 dedqyrRSf ial AGfuraRd/IsaM Ito be

descri bed. use HH S HEASetAch]l Sslftﬁliakﬁ.@rﬂ fdutrhelga&%stm&bzh@%ﬂyr@\ﬂo%sl y
cal-l ed and re istered with the syste

st
state 940, etﬁﬁﬁﬂﬂ er ML PHVE ?og%\c%?h?lé §g!§ggnggg tﬁepFBﬁ‘BPﬁ:e%Léoz
assi st ant for reltel tass itdtearded Rnd dget idbitadniednpt statendfBer afdl Hskishathel s

e onat, 0y | ik ¥ BER o cndl 0630%mac1BR 28%SLARL. T S OGR! On

process 274 conj uncti on ures 14a an
14b. 25 Pr ddeedianrputer P2 moves é”ﬁlestt@t éta944378t ke r@aﬁﬁﬁf:eﬁheleze

det er m nes V\h%trﬂii‘r séRe 2¥Nn.s Vﬁhbﬂ ddcitglon t Beag@Mutseris truelocgr the

det erm nes, ecision_state |f |.ess hanth ree

entering the ,ﬂa%liﬁﬁ:e Heetd&t t ¥ teﬁ *| f 286, tc useo%u?%f'lﬁgz I%%‘d‘ﬁs
back to stat e cotBuls atwizgat atShsiemmedB(}at stfaﬂeth'é7AIN1e Fowpueeyr P2
three gt enpt $RleLNtEr | Egalt.é"e AN and sdave thgencpeder i A dRdsE Miedpat

state 946, the conputer pl ays a polite nmessage that advises the
assi st ant thatI1"th‘Pé"““"‘‘~'—lon I“&ﬁen attenpt failed and terminates the call at
state 948. The cerputien 3402téeprs tis Hbeekraihed toe Reddlempide, 0 thie

35 system adgilistralgy @lddG SRS MLAMINe DAL Alnlbi it cyp

ot her organi zat
98/ 02837 - match flag is true. If not, thecgyssen/ 1PPgmdvises the

| f thezassi st pakikag, catr ge&ka k=:)0 Srteﬁcacnal Edrrémt c’ftﬁnsultatiiﬁi grgnickedeat
roceeds .to s

tate 944, th t
iaﬁl gr to pro%&%%?é%]ﬁi l&r AAY) FORSne. the’ OpeﬁBSf‘ﬂﬁ ‘E‘%g% g gg%oﬁosgﬁte
951, the conpReadib@? misterat netsaté 383 Metﬁerchehma\t@hcél%rrﬂse ubtej ned at

state 950 pasggtebined at GRLED §igh CridE dfmputle 190 sbhE EABPHLELating
proceeds to state
mode to be Real mode at state 384.

25 At the completion of setting the operating mode at
either state 380, state 383, or state 384, the computer moves
to a decision state 386. At decision state 386, the computer
102 determines if the patient desires to review the touch
tone commands described during the registration process. 1If

30 so, the computer 102 advances to state 388 and recites the
touch tone commands. At the completion of state 388 or if
the patient did not wish to review the touch tone commands,
the computer 102 proceeds to a decision state 390 wherein the
computer 102 determines if the patient desires to review the

35 voice keywords described during the registration process. If
so, the computer 102 advances to state 392 and recites the
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952 and recites a nessage that the current voice sanple does not pass

the matching criteria. In the presently preferred enbodi nent, the
current VWOAE0iple is conpared to the 10 reference \PSTOESOTdEP e
recorded during the assistant regi stration process 274. Because

e e ® oY BeRS iyl ac oA EhmpdRedBhelE LA RIS 9l chle
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state 953. compite 610:1’0 thng)f‘Eg & rrp‘fe‘eepggg gf’h er?dtrc?ﬁ’ n ch‘?B#‘?a at
stat e5951, premptipgt.er 110 adencempusest 408 88%annes rioristtere?2896 and
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conpaer 102f the caddvances hard peemptingsiatefdscand tee esysnemi 100he
expiration ﬁa&edfﬁfflfdﬁheﬁf oy rz}'gﬁfﬁ@@ieﬁ@ f@sﬁ&?sgéé’t Ufﬁe computei' €.

t he expi ratlon dat e has not ut er
102 advancé8? tHTRSIR si B tstBF8mp§5’?9 toAft"—'r thet ReXE nﬁuFFeﬁs
rel ati onshi peesgatisibet, wehe tbepaserstant tarts off softppkompting.e. Att he

h ' hj | |
?EZ' 3;2?; | gg’enﬁé%%h%f’ {:? %Péf'eeﬁsé %r 398, ¢ tﬂee gwbh‘t?@% Etﬁ {,g%msso
conpder 10atadtareedOPhtougheotop- lexel féage (Eéaheetai A 959 to state 960

827FI gure t12b KeveYehng fnow to FaRMrel tiws dgglsiion,Stalesa88Pst8r6, OF
prove

08/ 02837 gogln process 272 defined in FlguﬁeTﬂﬁsggﬁfzfga descrlb¥$;|se
~the conput efhi82pmovesst @7 die Gblllethei®i phe hassistanbpeasat prgviodelys set

to Pending. called and ro@lste 0 JLWYP% sl Sdan | aéeﬁfhﬁfx%}%t?’;z
374 of the pat I“S’rﬁ Cio |n process 250 (Figure 8 ecause of
f

t hr ou
ghl s sPhPFar FERECORAP s Leh %% IPRERS %Il%"c"b gegt2 and |
the i nt er esprompagothengssépetnti femeshe aStdteanf60D 96dentificabtiloNpsd

LELY S0 MRAELTIanO Y SE JUIRed "G e BRLLEELGIAT
386 throughPHBGeﬁF theTbﬁtﬁéﬁBStant reglstratlon process 274 will be
described in conjunction with Figures 14a and 14b.
25 . Proceeding to a decision state 944, the computer 102
determines whether the AIN is valid. If not, the computer
102 determines, at a decision state 946, if less than three
tries at entering the AIN have been attempted. If so, the
computer 102 loops back to state 942 to repeat the request
30 for the AIN. However, if three attempts at entering the AIN
have been made, as determined at state 946, the computer 102
plays a polite message that advises the assistant that the
login attempt failed and terminates the call at state 948.
The computer 102 reports the failed login attempt to the
35 system administrator at the sponsoring agency, hospital or
other organization.
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10 | ogin process 250 (Figure 8b). The main distinction is that
states 966-980 pertain to the assistant and states 386-400 ertain to -
t he pati eneo 98/02837 Referring now to Figures 13a and 13bECYVHEAZE sted
patient |ogin process 276 defined in Figure 7b will be 15 descri bed.

This process-276 is_called it _bot he patien [ nt _phave
previously call ed 4 dgl“gg?gFé?g \E\n%‘ gorrefﬁilysys%eé&? %hgﬁ g ﬂr:géeaslg
allows the paﬁeeefmlhedl bt| stgte 944, byhperaiputey ihe B%%?%‘P@ﬁtt@osbﬁ‘éﬁl de

hel p during tgg %rgérbro tsm SWgequent p EQHé&&hé@tnlwozB%hrnﬁumm Ahma.
start state 9 T1

_ nEuter 102rm gst ate fg tsthe
assi st ant Movigg FﬁeapQFFéﬁ °PDSE?H§n?F?‘rc5 ?oﬁ‘)’mlﬁ‘ﬂ?}%%r ? I‘gﬁ tife
assi gneg duripgetherr egies tucildeons gmmloessbtairded patvistasky 350 pamss nebei n
Figure 7, the assjisted I egieS Cldtid St &2 i f
the patient i%% ﬁSb rgg‘gkeggg (r}legltrgoﬁ:terce%’e B oﬁ%g%}% Wl g st&te
descri bed in £868j amdtratnltes a m@I3pgs qlrats ti@aC&HHeESbVOlPFOE@BH?‘ﬁgdPBSa

deci si on stat 98fle hBECROABULSE +A02 det@ﬁﬂtﬂ@s YOSeRETy t bee PENrég
val i d. ﬁq?t gass gecorrpﬁt eirqB 102 det e?m nes .p deci s%nﬂsf?ate 996,

if |ess than eWPedimengs AhenCBFFAQtt ALHIN ﬁﬁ@gl%eé‘ﬁ °mPateqd o b5t efife | ¢
so, thggconpuiefet@Rckoopdikack sampdteat ered@Fded durmingepesie tassisyasst

Lo e o N ralPhByshion brbBLEE 274, SUIRIBY T1d! vBILETLAMRIEE BLY RBVe

been nuade, State e_conput er 5
polite nmessageathhi as detemnined 3hEEaie 5k hihe ﬁ@mPHljFﬁ éP ﬁ%f‘sf EPfed

and 35 ter8b8§£€§n§hend‘dﬁltat i P98t  sthecogput er 102 thdpor tase,

Egg_fal led To I 0 atgtglegg@@g OlE'E hgegyst enl]nac‘ﬁcarl:estt:rk‘;iattoror‘fi1 to%e the security

PCT/ US93g/ 12168heck1ng metordor hag afjeited. hosBowelenr dtheer pyogesisza2van.

It the S‘ﬁ?kﬁ&égt @%33:&. RAW drh & R ANt et | Rita Gapnebaer ¥i de
it, the assi sf I's al Fowe reregi ster the patient as a new
patlent at preebsat2g#8ats PéPnit access to the needed 5 medi cal

information. In thEs tm@sevoide sampibaniasmud helve tatching esitewntz ahe
age of the pat#gggngég W%A?at'eg&cte'lﬁiozf 8&vances tc%acfm'eeeuaa al £§&Eées

state of const i nistrator Fesolves
recor d2&eepi ng masshge shagat:hgncurrent vpicei aemple passed thefmapghing

assistant has.gopLeghly &fh%l %%Q:@n\t@l ichddiN dhdition i&m@wswﬂiéeﬂeat
state 994, the conputer %gm)ves Ci_Si on

determne if Fﬁétpafbhﬁﬁ? FAhE PR ‘ERFCks are PﬁngFNeﬁztggt g98|%%sb?Fﬁ?tor

sanpl e voi ce wagatofiednbfi kkei RIN obtained at state 942. At a decision
state 955, the computer 102 determines if the permanent

25 * assistant flag is true, as stored in the patient and
assistant enrollment database 260. If so, the computer 102
advances to a decision state 956 to determine if the
expiration date for the permanent assistant is in the future,

i.e., the expiration date has not been reached yet. If so,

30 the computer 102 advances to a decision state 857 to
determine if a relationship exists between the assistant and

a patient, i.e., the assistant has a relationship pointer to

the patient record. 1If so, the operating mode is set to Real

at state 958, and then the computer 102 advances through off-

35 page connector A 959 to state 960 on Figure 12b. However, if
any of the decision states 955, 956, or 957 prove to be
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t he system 100. If not, the conputer 102 noves to a decision 15 state
1003 to determne if the patient can provide a voice sanple. If not,

t he conpwieegobgsy proceeds through of f-page connect oschHuSPzie state
1008 on Figure 13b. If the patient can provide a voice sanple, as -

determ ned at state 1003, the conputer 102 noves to state 995 to
record the faise pthet ePmPEter 10Re MRAYEENtO eSEALe hé5|§at‘1”é¢|¥e%n the

pr onunci atlc%‘éﬁtm wWadels set tofpz&ﬂd;rﬁgr;e. The patient's v0| ce print may
not be on fil

e, t he .pat.i could n |de a
voi ce print t edPs 8 in
SCitgs 960 ERECHEE LPh AR IR o gPoTF AR B 17 Sosetay
a pritr abrhe tatiiemt Aogtibeprompket 260 (Figex®rali ng Heruausca ef 25
printg at st r f ect or
B 997 to st&%e %g% ﬂﬁwure 13b ﬁé}ﬁeﬁ%ﬁ& ﬁ%%ce%g%%gnt |(§:entcs| | ed by
the PI N hasim th#® é@tﬁlrleﬁtt of avoi@ing iyepeti tivenass. em%@@te%s%dbt éﬁ@l ned
3}1 SL ate ﬁ%’ndtm venfycawtaﬁlél&auwrs)ca@%d%dd) sfemt &a&%rartd;aaxsltsae
et her the patient _cap pr VQi y
ot Tk i 88 9680RF e Lats3Thr BGn0Rr | pSSRCEENRER: SETBUY 1o
state 1008 sm Fager sirdlarStta estd0o®, 38602 hro0gh, 41111)63@ the patiesitmil ar
¢! S Mgir? 206l (ﬁ@%&%cgbve' Yrhdlmd1¥ dist quoi%a tHaR0! "
G Fhoc

process 25 Becalse o Si m arity, éz
si gni fi cantS%ATger 2662380 ReRFaERsERJthA Pﬁélstant apgt §Fé§f350f33 d=|°(9’| ng
repetitivenmmaxairittd hche qragt driton of

- 57- \%@38{10%%?7{10‘”10‘:(?4 F:Lgures 13a nd 13b, the ass:ﬁstegoes

PCT/ US97/ 12162 t Irent”sS’'volce sa
not pass PpatienthelpgishiPEPeess eﬁ'7é d@@ﬁfgpaﬂerl’m?)r G@ee'dsll hiksugh of

f- 15 REOR 1 BEECt orhﬁs9§zoé@s§tm 1808a00eki gyrsoéﬁbtheAtpatcH%m
conpletion of_ state 1006 t he atle t's voi does pass

PP e eni s . A atieaie, Bave: BEePaobSTy Salifed arid Tach sshneq il

“connect or AHGYdterstaite 1083soprécegsseallows thdBlpatient flex1blATlttyhe

- conpl etion ﬂi fétg'gg t%% thre® a’ssgg'ta:apﬁt Egn%ﬁéxrlde nelﬁ’%ﬁ%dﬁ e hdgi

_recorded, sta state pati ent "cannot I’OVI de a
voi ce sanpla®d W@F&“@%G&msiﬂéatlm‘ BegiRning @& MA%E" fhe P40 s, the
SystaEm contiHeleonpuassl02 moves2ébsaatet ave A Hrmomdtisgithe h3dlsiskantt he

h 2 h
tlorzegets'st?f]éézonéhe pacleln‘tSt ﬁ'e?g&éﬁﬁﬂﬁ a&?bﬁ) PhgfhBas g%gvf ﬁréﬁg;g;é;ﬁ{ 100

then 15 mger@sitﬁéréagl etr eatr%gh%rq@w:t E?é.'?cﬁéﬁ/ pat%nprﬁﬁﬂ@m&v i on
will not besesepdh t @nt hﬁlgaﬂeerﬁ s giRdi ﬁﬁbl*’sEéQr%ahﬁ?éLtserE@Qstratlon
consultatlon |s |n P%dl ng, m 3 gtl lft hghl nf oE{trrPtrllton S ot al\éer'df | ed
of f-11ine. P Y
25 .registered. Process 278 will be described in conjunction
with Figures 15a and 15b. Proceeding to a decision state
994, the computer 102 determines whether the PIN is valid. -
If not, the computer 102 determines, at a decision state 996,
if less than three tries at entering the PIN have been
30 attempted. If so, the computer 102 loops back to state 992
to repeat the request for the PIN. However, if three
attempts at entering the PIN have been made, as determined at
state 996, the computer 102 plays a polite message that
advises the caller that the 1login attempt failed and
35 terminates the call at state 998. The computer 102 reports

the failed login attempt to the system administrator at the
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At the conpletion of state 1006, i.e., the voice sanple 20 passes, the

conputer 102 continues process 276 at state 1005 wher ei
operating nMPA&8PB3Let to Real. The system 100 t hen ad\rré 7iiA62 )
caller at state 1007 that new patient information will be saved to

the patient's JyReiLatidec éincy, hospital Abrt BeheenpkrghheRathofit at @ £13QQ or

state 1007, the 25 o) 102 ves_to States 1010 012
and 1014 agRA§HAPY r‘f’g’%é’t i%effPo¥ 5he BN as‘éita‘? HF%%\?“P %‘?’é‘?%?*???é‘dlesm
and 374 (Figurie .8)t:he Sted ozt (il 6 ¢ leloumgred (39 arredsigtidrarthep patientsta @s

386 through 4 f tLen ngpm gupe
mai n di stinct ?‘geﬁpl s&? %’?@shgt ggb%%%% %(r)?%gec;é aﬁa %lctﬁéé%:ét; egat (t):%%e nelifea

assi stat and Ra3kAL JGFATERLICR di FRCERYS case. (the agSHSERBRtMAY have to
| X. Reristratigyt ifteeS8he age of thef g@iadihtonft ahki gruteiserda nas 9tf,ort he

d . b
fascribed. T Ras 952 REXER | a6oPP ik BATFeipiRgeSHo Phe"lsyseed

- 58- adfiAriiyt Y2837 resolves the record-keeping in this situation
PCT/ US97/ 12162 ¢ _ 1 ne. previously called and registered with the system
100. During e first consultation, the NDATA system 100 _qobt ai ns the

pati ent?% age and sIefx the pRsistantaf HORFASHSURTBHded a valdgr RN 6@
that the MDATAMmy sépstémquboeati nstdterss, gine cﬁamputﬁedlm racslwe@eto &he

mor e i nf or mat Ié)n 1:[ hx.eon a'%es)§§t3€@10h8§term:i.ﬂe ?/EA% % en(gw%v ed gtggﬁ

nor e SpECIfIC 'S 1 aSS|gns
of its patientthen PIN has anveiee R inhtod ¢ampile; Ua@cgmmmrimm orj (file in

addition, whenya system RBbI.ENFEidUd ] aéﬂeycaﬁ@u%wﬁoztrk@v@@tw@ gec?%on
pronunci ation 10 of his or her nanme. s recorded, dlgltlzed and saved to

their 15 r?é&ﬁtcealmr%?corr%l detefpipe {fehhenB2pAEPENEARAPFSVELEKE MRECS
previ ous recorsdimple.s rldt morv,edhencdripateat 102 procasided thorough of fr-gagat

their name exaellb A%t *ﬁelésgl dodutLpg iﬁﬁb%ﬁaﬂﬁﬁ- > 13b. ﬂih%hfe"‘gaf: igpt.

recordings are en conpared to see If Thi's use“o
printing” hel g% ®rPYideer ¥A3GPeSaMBRlE, a8 defermingd Atd SERHE a@ﬁ@uarch?y

of a patient’ %dmt@.al 1oeCabffes to stat:e 9B§gwrwérgma1 thheS hdyilceS 1em43Q

the conputer 1 roceeds to &Eﬁ- % uest% the sgx

patientt’ and © e PaFaT e & rt%‘p?e §FhE Pé‘? SRS&2GH7En° hf‘ﬁeoﬁaPFEnt

20 Movi ng tteld dewesi ofhetatel e s vrelqeaprdmt meypm@l@ebym file, for
example, if the patient could not provide a voice print

I Cce

during the assisted patient registration process 278 in a
prior consultation. At the completion of recording the voice

25 | print at state 995, the computer proceeds through off-page
connector B 997 to state 1008 on Figure 13b.

If the patient identified by the PIN has a voice print
on file in the system 100, as determined at state 993, the
computer 102 proceeds to state 999 and asks whether the

30 patient can provide a voice sample to the system. If not,
the computer 102 proceeds through off-page connector B 997 to
state 1008 on Figure 13b. States 1000, 1002, 1004, 1006 are
similar to states 367, 368, 369, 371, respectively, of the
patient login process 250 (Figure 8). Because of this

35 similarity, only significant differences are discussed in the
interest of aveoiding repetitiveness. At the completion of
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I ndicating to the system 100, via touch tone key or a voice

response, whether the repeated infornmation is correct. |If not, the
conput er WO9BMW3ps back to state 422 to request the PCRUSPHERLEHN
again. Wien the information is correct at state 25 424, the conputer

102 proceedgib@ oShigfgRs, 426 an%l@%i@lent véﬁoéleéé el é{@é%f){o%hgigyth

date of the trent |nasrml fasronto states4
Wien the delP€i BRtshipg ﬁEBt?Elﬂet%FR@HuFSrb%O?rR}'é"ce‘-‘-ds throyghcefifat er
102 pr oceedpatge doairme bl amd99'eques*58at861808 onpiitllgﬂli-ta tBHor onmnegehl S

or her full Vi st at |, nane.is di

and stored i %ﬁg‘ise&ﬁ' o’}? étate 1dvs, on ﬁ're’ ﬁtar%l %??’ventlﬁ Yﬁ‘@%rﬁ %’S‘e

i ndex&d by &doPst ipass the maqwmgfmcratqmwmwrmu\ger F92 eprageedar e of
the form throug ﬁPld\HA@ag e Td6hauiust ek 1081 ae6e33a% 2 Afddse 419 ﬁf&%kgve
the 35 next avail abl IN. The path nane to the recorded voice file

i s saved i n*fRe patient's record in the enroll nent database

-59- WO 3FHH288nmMpletion of state 995, i.e., the patient’s
PCT/ US97/ 12 0 bs t | eph ons, with
system 100, ¥82ce prtlﬁt i rgﬁtwdaébl %ggg\gv%%S & Qﬁft%e conbaJl’eﬁ F‘F\e
recotfled Ppatiegsj §éaneP§PH‘F-fi6r aseeweetgaranheotmrswte oh@fP4 puk peses

Wien the vogge WedekOldanslesntath #4168 &, 0MgHYE ey dian NEAS: ks Sprocabat €
431 and prOﬁges th PI N .t the tlent The atr I nformed of

the inporta é:et e ~IEE i37P- °rf‘§l‘?1rremé%?rs%+‘f‘éﬁbﬂ§sw th
the system jo6t descrlbed m\tthzraapmn:plset%ﬁ dfhestcatmput ek, 10Reseoapther 102

moves of;Qer.dLﬁg' sban é&%&d@% R g?é@é”irﬂﬁa' f e géuaﬁnioba%gnlo

IVDATA_syst eni_user nphl et _avai l nE noves
to state 438 Hﬁﬂeﬁeﬁ}ﬁ%s‘?% e aﬁa?FéﬁF 1909 frhat é‘e“' patiepheipfprmreiopage

t hat dﬁcurrewnlth@ttmlda\temeokehs papi@tt’ s medidedyweedsd Bédaﬁaée@he If]c
not, the co Ve ISI n. t L& 43 etermne i
the patient ggmg%ﬁélt%ggeg?hesslﬁg gendlpgm"% t'0 p’a%s é’ﬁ &8 phfi ent
to get pape¥enhfigd off-lgppting instrument for witi ng user i nstructions.

If so, the Aﬁoﬂﬁétéémﬁﬁgti)@ﬂl&ﬁﬁ stlatel 2006434 .80 BRe SEELEESsamplt the
corrp%st ion of the t he user

pauselar "ot Bredas, EhF sPreitfha %iﬁoeﬁlw%rocesrsné??u%reﬂt%etmsto
t he proper yhgeedh the pwephitdng mipde is setompuRerall(2 Treocwester 0160 at e

440 of Fi gufﬁegb adwA dde ehb- caller Page MH&GCE%-/A&}%& new atient\
state 440, g %stem 100 Erow des an expl anati,on of eP t ouc
tone keys “P CTPREIRRt MEh al‘FF‘égéw Iy i medical Tecord.
At the completion of state 1009 or state 1007, the
25 'computer 102 moves to state 1010. States 1010, 1012 and 1014
verify the patient’s age and sex, similar to states 372, 373

and 374 (Figure 8). States 1016 through 1030 are similar to
states 386 through 400 of the patient login process 250
(Figure 8). The main distinction is that states 1016-1030

30 are directed to the assistant and states 386-400 are directed
to the patient.

IX. Registration Process
Referring now to Figures 9a and 9b, the patient

35 registration process 252 defined in Figure 7a will be
described. This process 252 is called if the patient has not
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25 described above in relation to the discussion on Voice

Keywor ds and DTMF Command Keys. Moving to state 442, the conput er
102 asks ifwddamze@tient desires to hear the expl anat i oPCTUSK2$62
again. If so, the conmputer 102 repeats state 440. If not, the -
conput er 102° advances_to state 444 30 wher ei n_an expl anati on of t he

voi ce keywor dprevipngivdeadlied and regigsesmd WALth the Y (SMdidds wBrEing

previously deggei tﬁ%étboasnsultacmz&/bvma tMp2Stzat Sydidém e wsheubey 4R
asks if the patient desires to Zbétﬁhe exgbanat I of ke wor. ds

again. |f soPatient’s;|2d¢ anfi %02 r t s+t i A ulntife of
conputer 102 3nformadiancebatotbeaMbPATASsyhtesi negniegsl ana@rdﬁrof—OF@ave and
Iggormagl on nﬂgﬁ%ﬁg8gggé'§ged el R RALI B rmak G tHAMDATA system has
PCT/ US97/ 1216about a pafépBtprBOVEUSFy BREcPPHRJSEBEYEICMLSi hESt3d¥icee
450, the Comalét MDATR2 @sgﬁemfmbea@@tngmt éiﬁﬂ‘ll’@S tmzshQﬁtJ‘Ié}ﬁ:s a
expl anation of the nod % g 5“(’ % t he c uter a?c% £i eats
state 448. PPiRYE, Pafdel5ng é‘l’:lfﬁfa &\95.‘n51é’ it %’2 Etetn a
summary of nepatdenti nhitthallprregisters, thee@latteénﬁidst fenppreeuncighion
summar y 51 ncl uggshﬁsrgfaﬂeP(flén@ is recl\c/)Frtd@a W‘a&@&@%z% agat 5avkhngot Eﬁelr

systeni voi ce Key words an , two inter tlon nmodes:
Real and | nfomedfgal recordompdb&n.10¥heRt GF‘ﬁs Pﬁtlﬁnét eCasist bagke tehe
| evel flow 10previbhsgreeofding is retr;evE@ﬂf &ndi tige npat t enfi gslreskédatcand

14b, the assi stant re |strat| 0
will be reggaf, th&4* 9‘ 7 gc?é:s %754%%2%:(? Jﬁd @#ﬁ%efg%ﬁgyé?%&ﬁot
a regi stered Paei ewo aned:omdsngat apnee \Lihegs lopmp@riedd tanders 1f §hey svatell as

an assigtant whth the systep,ifl. pr§h%t1%§"1Q§les to fhitadgh é]rQsQﬁ-é\r@ue
simlar to states 420 throu 4 str

process 252 (EPEHFaLH) anéeﬁgﬁgégﬁ?t%ﬂi%ty of a Eg‘fﬁ‘?’gnf?ymg%h?? s¥§‘ﬁ?’fﬁltant

di fferences are di Begsaedlngn dthe a starti néeaest 4¥0,avehed ngomputer 102

repetitivenesg 8fﬁ§&§t Eé éggge 4%956re§\9ests 1080, 5063 ol %19 i@gE! aéz’iht 0

t he assi st ant er t as In states_42 426,
429 and 431 (Fegaﬁéega)by repeat ingebhpydigFponse giyen Pyed-he r%%%+%%t t he

assistapt's Mcv:.nQr Q:'Bmﬁl Felcaieh hésaws hen,f wWHe nparient Hexiponlbdy
saves it Bat eg{1 and SSI Himt enrgll nt dat abase 260V ;I'che 25
syst em 100 prbmiaggtéﬂ ak8i 5P&NnPYF %’Ht tatt3n-Atn 1'CPAI State
1064. The Al Nresposed,sihektherythe tiepeRltRd] n.ntf|cp@’matlon ak?céyls’fltﬁcﬁl | eEf or

r ecor ds. The pgpRI PhadcShBhesr LESTQYE pack t¥f 8rdbbegbedeborébgeaesid ant
al SoO.

information again. When the information is correct at state

25 424, the corriputer 102 proceeds to states 426 and 428 to

request and verify the birth date of the patient in a similar
fashion to states 422 and 424.

When the decision state 428 is determined to be true,

the computer 102 proceeds to state 427 and requests the

30 patient to pronounce his or her full name. Moving to state

429, the full name is digitized and stored in a subdirectory

on the hard drive 152 (Figure 1) indexed by a Patient

Identification Number (PIN). File names are of the form:

<PIN>.vox. The computer 102 accesses a file to retrieve the

35 next available PIN. The path name to the recorded voice file

is saved in the patient’s record in the enrollment database
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Referring now to Figures 15a and 15b, the assisted 30 pati ent

regi stration process 278 defined in Figure 7b will be descri bed. This
process 278 1 oked if the caller is not the patie

pati ent Hﬁ?’ﬁﬁ?ﬁ%reviously called and regi stered mﬁtﬁk?ﬁﬂggéggénlloo
States 1110-t hrough 1150 are simlar to states 420 through 454 of the

patient reglasbrat ransdbsequpnoceasephdné Fsgus ol . wiBecrlus esydtdhi oo,

simlarity, QolV. ¢ ;ene: & WHdd GAVe sl GLEACES caé@a‘lle%c#!%seﬂe #5%7%2837

i nt erest of
PCT/ US97/ 12¥edce wavefpumi df el sesarifthy etrd sothete opsilonailf fruepeees s t hat

the agakAat 8nk bélb@tﬁéwﬂ%éﬂﬂ I tslta.x*ya smae%aaegzee b@ﬁ%éveé the
patient during thi ess 27%? g ref or &, B‘E r\_g node i s
ot B ponaFhgtat +310r80 prevides . bhe PE5 LR Fhe e S5 7 itk pasient

patient's séx dnfoaged raSped i wapyrtanté the save thmtPENt foannade pimvi de
e 200 L0 Hi€uRabshalla0lohboyicn cn8YELEMy 18, aSeistant  provides

an estimte t1 mat ed e can be corrected during a
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At state 440, the system 100 provides an explanation of

the touch tone keys to the patient. These keys were

25 "described above in relation to the discussion on Voice
Keywords and DTMF Command Keys. Moving to state 442, the
computer 102 asks if the patient desires to hear the
explanation of keys again. If so, the computer 102 repeats

state 440. If not, the computer 102 advances to state 444

30 wherein an explanation of the voice keywords is provided to
the patient. These keywords were previously described above.

Moving to state 446, the computer 102 asks if the patient
desires to hear the explanation of keywords again. If so,

the computer 102 repeats state 444. If not, the computer 102

35 advances to state 448 wherein an explanation of Real and

Information modes is provided to the patient. These modes
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process 254 defined in Figure 7d will be descri bed. Thi s process
254 is called if the patient has selected the Di agnostic System
choi ce i n wheogymdem sel ecti on nmenu 35 (Figure 7d, statepB2A)S97/12162
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35

system 100 prov1des an assistant identification number (AIN)
at state 1064. The AIN is used similarly to the PIN in the
access of files or records. The remaining states 1066-1090
are directed to the assistant also.

Referring now to Figures 15a and 15b, the assisted
patient registration process 278 defined in Figure 7b will be
described. This process 278 is evoked if the caller is not
the patient and the patient has not previously called and
registered with the system 100. States 1110 through 1150 are
similar to states 420 through 454 of the patient registration
process 252 (Figure 9). Because of this similarity, only
significant differences are discussed in the interest of
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If the assistant and/or patient desires to hear the PIN
again, as determined at a decision state 1124, the computer
102 repeats the PIN at state 1123. The computer 102 proceeds

25 - through off-page connector A 1125 to a decision state 1126 on
Figure 15b. The remaining states 1126-1150 in process 278 are
directed to the assistant rather than the patient, as in
states 430-454 of process 252 (Figure 9).

30 X. Evaluation Process
Referring now to Figures 10a and 10b, the evaluation
process 254 defined in Figure 7d will be described. This
process 254 is called if the patient has selected the
Diagnostic System choice in the sgsystem selection menu
35 (Figure 7d, state 344). Beginning at a start state 470, the
computer moves to state 471 and recites a identification
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i medi age medi cal Qaeeeas;.éét aar&ewo@tanﬁEQuéatly used wagndit E@BnexiEgt spet he
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returns to statebldhm 3h?". | nARagomdc/dsystem 472 refleesf otbowasgd sbady

exanpl e of a o] c
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USUAL? 35 - aF gegyF 438 ng a YAEITBIF SbERT PR pat | Pt PR ogy
consci posnessgyfedblegyobasebetas contoboded. bled /et dhegy, skin, and
- 65- endocrine. After the patient has identified the anatomic
system of their complaint, they are asked a series of "System
Screening Questions" at state 473. For each anatomic system,
there are some symptoms or combinations of symptoms that, if
25 = present, would mandate immediate intervention, such that any
delay, even to go any further through the menuing process,
could cause harm. For example, if the patient has identified
the cardiovascular system as the anatomic system in which his
or her complaint lies (i.e., chest pain), the MDATA system
30 100 will ask the cardiovascular system screening questions.
For example, the patient would be asked, "Do you have both
pressure in your chest and shortness of breath? 1If these
symptoms are present together, immediate intervention is
necessary. With the thrombolytic agents that are available

35 today, time is critical in order to save myocardial cells.
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patient, calthiemg Sderemnotaﬂslorlthm froonphei aiste. g., a sprained-ankl e,

is one exanple wher %hteh%a%iem e@t Rt sHBY Bet che aﬁlaeomcueglsi’:éﬁanéne
instructions fromt system 100. For this reason, the MDATA system
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f unctuson causebl0cailtbe SDERdfimnd iten apeausdesor morilAhess be theepaki ent
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repeat or sélec or mati on
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the "Cause Screening Questions"'ég}state 477. These guestions
are asked to make sure thét the patient is not suffering from
an immediate life-threatening problem. For example, if
infection were chosen as the cause, the system would first
25 . rule out the possibility of epiglottitis or meningitis before
proceeding. Therefore, at state 478, the system 100
determines if a serious medical condition exists. If so, the
system 100 moves to state 486, plays a message that advises
the patient to seek immediate medical attention and ends the
30 evaluation process 254 at a terminal state 488. If it is
determined at state 478 that a serious medical condition does
not exist, the system 100 proceeds to a complaint menu at
state 479 and recites a list of algorithms dealing with the
problem that corresponds to the cause selected. The patient
35 then selects an algorithm from the list.
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re-enter to ¢dsoss it further, can adversely affect the patient’s
outcome. The problem screening questions identify, at a

25 decision state 484, the subset of patients whose headaches

may require immediate medical care. If a serious medical

condition exists, the patient is advised to seek immediate
medical attention at state 486. The computer 102 then ends
the evaluation process at state 488 and returns to state 344
30 in Figure 7d.
The following is an example of a problem screening
question for headache:

= ARE YOU CONFUSED, LETHARGIC, OR LESS ORIENTED THAN
USUAL?
35 By asking a question about the patient’s level of

consciousness, a dilemma has been confronted. What does the
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If the re-enter flag is not set, as determined at state 490, the
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syst em consoktientenspnper Thist fohctips, SP8f atbows t.hkerﬁDATA systemi pmo | f

t he ta thges : t 0 tate

502, “The WDACA:Sor o 100 s, o Lae BEcrinond s, fAefElyis ded €87 oo,

al one at st &PélgW4adydFess t%%‘ Y| ghoymR JéésFt}f%‘rten&Pbt hehe Hrerkal d was

set at fivestatus ms&dﬁﬁtmdrn fmwmﬁhsoﬁl flsif hEnbai*pneﬁ&té@niUﬂtkﬁdtﬁéle
re than four.tines

VDATA 1 f h
the ¢ hr eshofieaBalE BE PRYCHEQoARH 1HBoE, RPaRettt itnorenld 1iE1JEE AR
appr opri at eatbevegeheael ort comltdwse@h@ d, Fuicting $68 widlldbe fuxiiliéer ent

for ggch coaegawbedamel BBY R cEREhT wéhbyleuﬁetmf sensitivity
factors that wl|] be de%cr Bed her ei nbe| ow. Al t er pat el the system

100 uses a time GBfis PatPFETEDR ° O "”uca‘PEuFai‘Eﬁeby h@SRaSFFUneY i on
500 to det epathents dan whom ratwoateedadi davshouvlfd comsgivasnesst s padt ent .

vvas not reaéﬁgd at g%s?%gézh O{:ﬂét%trglﬁgé t%rgf' ftﬁé‘%ﬁ@ié”n& hjg8hol drpe

-68- systeppnl§g Eaes ant1c1pate the p0551b111ty of the patient
PCT/ 2897/ 12h&%ing an altiedied 3@6rello-FOrddreE dusdiedsalitdcne S ESms, _
State 500 o ,gq, ek S50 IR0 Galo DTN 28 Rek SE ! el s A npRdent 11

states 475, ©49 fepresentative fi che
Appendi x coheni headn &P@orﬁWﬁeﬁorthﬁem zﬁ?ditU? exan} ffunatdem Heidache

node map Wi fBweherscrdmt 1ﬁtoﬂQ&§EéEt|;§Ht1ent cei1eagh mdesBaxi Ng-1e P! ay
list. A Second f nPIe no e maEpralned ankle, is one example where the
25 ‘patient may not be able to understand instructions from the
system 100. For this reason, the MDATA system also utilizes
a "semantic¢ discrepancy evaluator routine* (SDER) function:
510. The SDER function provides information to the patient
and then, after a predetermined period of time, asks the
30 patient to repeat or select the information. The patient's
answer is then evaluated within system 100. If discrepancies
are determined, the system automatically invokes the mental
status examination function 508. In another embodiment, the
system 100 asks the patient for some information in different
35 ways at different times, and then compares the patient’s
‘responses to determine if they are consistent. If not, the
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and associ ated script for Convul sion or Seizure, including meta and

past nedical history aspects, is also included in the Mcrofiche
Appendi X. not necessarily a conplete 10 list, BerusoyRaS:2 Of
medi cal al goépé}%s i ncl ude: Chest Pain, Heat st r oke, A?’t ered Level

of Consci ousness, Treno Di zzi nezttsh I rreglul ar Heart beat
Fai nti ng, Sh§Y§ﬁ@'§sau5Pmat1°alEVea‘th okege DR eS| SR ERagion

I njury, Coughfukeoipn 508. HllghoBlg@O@ri?;lyesﬂwm :Jfl;/ri%xrgxma ilel, orhe SDER
Numbness, Wiegzl 910%5 510 1@haér?1gé8§ :!injtlﬂﬁbug?ﬁt%yts'[ g?gﬁém 1db addy 'Ogeto

nmeta and past i cal unct I'on east” some 0

listed randboiy awg&seﬁt s t|hé| FOmBOLT e liZe d g WIS HRR S} o L 5bxbef

the patgent ag,prouidedstpibog Pﬁ%@ﬁ’jhﬁcé?éﬁrﬂ?@ﬁ ByGhLen 190 at
time of registration (see Figures

g on the
nedi cal al gorithm Sﬂﬂt%ﬂ\él@?a\’f%tﬁaw%ngea ache %’6?1'8?}? ot %‘F\%‘P%r %:g che
auxi | i ary funebADASsysyebelt@ldsds he next psbailem>66resningl qusstiba in
ment al status t f 5
past medi cal AFSeDy oo ialp; SRELLEE che gosdbBuLIty GPHLAHIILES, M vy
function 514, Sarpfa‘tlisehtlfﬂstmnn%élléhﬁ Cé’@ﬁﬁ?fl’bﬁr"‘?%cﬁﬁ)ﬁe‘sw and a

gyrmt OﬂBTh severity a ISNFERDING WESHR ONEQi{S FORWARDE dOINTHAYNYOUH | clveN
escri bed

exanpl e, after thge;rglt gbgtlj%vgs ‘é?l%ﬁé%s?ﬁnm Rgh#gg%?m;ag g@ﬁgﬁgg‘%ﬁ?mﬁe

MDATA system 100tB8 ansassesseshiilse msariicry iof "yes'patd eser soweavedheabn a
one-t o- co ?gtléﬁale§1sts-rg€ St ZRAr t&%'lceab ndfthd @}%té?t\”fd(y i @EEéve

quant i zation O tom's severi ty w | econe appar.ent ater In

this descri pt Eba. patlent to seek ippAghatrRMBIR AFdEAHIO Za8F§RE) 486 -
fundanggtal |y an 3%he inat@elisbpeenong, québeionse(syity 30§j CFDjutdeTa)
diagnostic .4 RLOSESBILRT sLERLRCHS YhLLe DongoPSEi e The JATA YR e
PCT/ US97/ 12168e completbdgiwnthiheadmigmsst iox moocedndert e RRATR $ystem
referring to 100 had hr@,@ci\gééé sctrg_r eqd Juesy Nl yhggdgggecoayglgerré%zlre

The first list 1s_a ranking of the nost cogm)n caus% f che in
the general pbPHeAtaAba. meq%"ea]rrﬁé"ct%% Ea6seYFiem ecomersaﬁk%ﬂtf: Bst®5% he
second20pst coorRAl | snd andesdl coaverdatdmttadoin the subsequentoshatesor dBhet he

first list rag § iéstﬁfvgﬁusg§ thur?e, dohﬁégaf%?rééhﬁ@eaﬂfnﬁgél initir%]é

popul ation in easi requency o occurrence
second | i st |@raprghkﬁﬁgs§¥e?hén9aﬁﬂéﬁ§1€%ﬁses of 10 headache accordi ng

to the seriousnessypfnd e HRARY MEBABal condition exists, as determined at
state 484, the computer 102 proceeds to a decision state 490

25 ° wherein the system 100 identifies those patients who are "re-
entering” the system from an earlier consultation. This
occurs most frequently when the system 1C0 needs to monitor
a patient’'s symptom over time, or if the system is initially
unable to make a specific diagnosis and would like the

30 patient to re-enter the system again, typically within a few
hours. The system sets an internal re-enter flag to identify
the situation where a patient is calling again for the same
cdmplaint. If the flag is set at state 490, the computer 102
proceeds to state 492 and branches to a re-enter point in the

35 evaluation process depending on which medical algorithm has

been evoked. The computer 102 moves via off-page connector
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cause. The nore serious causes are positioned toward the top of the

list, the less serious toward the bottom For exanpl e,
meni ngi ti tunor, and subarachnoi d henorrhage ﬁ t he
top thre‘éggg'{s‘gdg on the second list. 15 The third F%Q g’f :

simlar to fh ecqQn t I ks _t o eadache
accordi ng t%‘ ?ﬁg ggplgaHt?/ \?\Aotsht(mgure mgghE?n }g?vﬁﬁgg%&ras %e%%s%%??/r The
causes of hpadathe t hat require i mediate intervention, such as

rreniblngi tizg and If theSHOAEREHN oﬁph@elrgtarr{cha%@,c) ang aegamlﬁé& é@pstat%@he
robl em sclreening gues state wer e _deve is
ot ™ 20 as0, “EhgPpRg ke Lb2 oy 8 hF R EE LoB%E oRie R B 4 e 100
asks Sthe patiegitsion swrtesdidsf to' degmosine ifctieniampsultation 1s
uestions.” rs,t W

ghy5| cal si g%gs'ﬂg] #gffgga%ﬁofnnt%éeégm‘ﬂ fﬁe%'&ipgahBBﬁ B doe &14) “funder
the directi Eheofcqwm%y%nF*EOOInﬁCP@“%"st‘fIém“Dde) ,  BBeaTOEDIEEY he

nmost | i kel ypggdeedsftd e pad isent & beadashie. the evaluatlonTBQof:QEEOW'ﬂg are

exanpl es of _di agnostjc_screenin ions for adac
[err] gﬂ?@&éﬁﬁftﬁ‘ %Tﬁﬁﬁlcﬁﬁa%ﬁ%@%AgE@computer 102 1 err)]

DO YOU, OR &TESs ANYONE L SEncRNOW $p|A'|Wh€g:}:¥:RE:at1ents are subjectGEiNG TO

GET A HEADACEE. BEFORRed e 4G EANMhis concept wil :&ﬁalned in
[err] DO YOUR HEADACHES FREQUENTLY WAKE YOU 'UP AT NI GHT? 35

[err]  DOYRURPFERBACHED USGAISY 1BEGPNF sUBbEnpral, it refers to the

- 70- systeM(s EBIPBSY to evaluate the patient’ s present problem J.n
PCT/ US97/ 12 d upon th the di ag, ost
screeni ng ¢he contextt O?lg t?%i%l\/[ﬁ%p ?e f}i“ﬁf,r eoP’&ers the etﬁ st.
The 15 fw@twnst SHen PeESRES a vamoreﬁ t Pagsesesise cmessof a

headache i npﬂ@&é@@ﬁrhﬂﬂeﬁe\f@t% of hod sl | | tWh'eﬁ tﬂflﬁe PabAeAt syécem sgeki ng
consul tati on. now ecific. 1f the

NDATA syst 6 Werab it eredhandfar 1o RSN £43e ip WidnaSS da2.00 of

the patient (Bigeselaéhe, ithepalculatesi geai many |timemy Ober pakédnat Hawe top
of the fi rs&oﬁ%tﬁted the systet}[hefd\PAIﬁesyﬁn@ﬂ éQprélﬁeovM efgeahl & pbout

the 10 di fference between cl assic, common, ot her variants of
m gra ne, LRFCPERMt hFEe(MDATAS FYATEMe 108 Eldr e PmoRfdiidiefe number ofyj | |
be used. Afs$esterorcdersulgatienfs,r speti shiandopl admeg before nigr aldkesat the

top, the NDgg\éLéMSt €1} l@ﬂet:ﬁé@aaéﬁéeéﬁé!fé a:{s reached, as determined at

a decision state 502, the MDATA system 100 makes a

recommendation based on this fact alone at state 504. For

25 ,example, let us assume that the threshold was set at five
headaches in two months. If the patient consulted the MDATA
system 100 for headache more than four times in two months,
the threshold would be reached and the system would make an
appropriate recommendation. The threshold, of course, is

30 different for each complaint, and may be modified by a set of
sensitivity factors that will be described hereinbelow.
Alternately, the system 100 uses a time density ratio (TDR)
calculated by the meta function 500 to determine if a
recommendation should be given to the patient.

35 At the completion of state 504, or if the meta threshold
was not reached at state 502, the computer 102 proceeds to
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guestions rel at ed specifically to m grai ne headaches. These 15 are

called the "mgraine screening questions. " The probability .
that the palddths#ctually has a nigraine headache I s PQTAISPHIAO6R f r om
t he answers to tﬁese guesti ons. Each cause of headache has its own”

set of ScreeEEQQ(mgﬁﬁ'gescontlnue Rﬂ*§'@@él@%@ﬂ@ﬂabkeae§bgns S@@Qe Ebsthe
pati ent has the NDATA 2 s]%/stem S, Qost |£ and_Tr eat

appropri at e includejsyorm %onthm as’ § ¥¥% FB%i R 8?5‘ i
exanpl es of gtEL@LAIATS, SCIEEeWMGE82. As qaxesépnesentatlve examplerrjthe |S

o etk SR IGS SA R Bn fo, e EOAGE

HEADACBE? ~ includes aAHesdagheanfffgmaRewaREnERS E6TLRE ﬁFgF‘&?ﬁé’ iptiedni ng
quest i Onsh 'g:ft %%chf ol |Hakr)£nbhat pih¢ pakkent Al Se&bﬁfieékagp36 godef R a
m gr ai ne headache does not. reac est o e _next
cause of heaé&@h@sﬁ?ct%q'deosr‘?fe‘rpé:drﬁqrr s?onv‘ffsmrfl%f Seigu éi’déf‘(s& gﬂ‘
pursued as amdragres Sgast medlcal hidtdhe asmécts | |i§' alschawna@udedh dgmai ne

headache doe . ea sh

patient 35 %heslgﬁgfg?E ﬁ’gns%gtg?&%ﬁdﬁ% caon |rm t]l}i’g%pgégl %tgg%of
m graithe, gi \lelstt,hethac‘t tvnas @ﬁ@%@ﬁ@m%@%ﬁd}nc ude: Chest Pain,

- 71- 6@@:%&@0283i1tered Level of Consciousness, Tremor,

PCT/ US97/ 12162 ned t [t st Kk n03| .

These are  DizziggSFaq &I’r’é'e'g SFal BhFFhrat ?%n”gg;e‘gfl o%islg gﬁ‘ as*each

cause of head&ehehhas:hasset[nmﬁrgcrmweﬁﬁmrestﬂm Insaaty . Cough,cé‘e@@pof

headache al sg; E A He £ '%%Mi&ﬁ&: Rumbness, WABekZahow ng
| T'mat

are exanpl es oF i gral ne uesti ons: [érr]
DOES ASYONE VIHDAILS CREBATRDLTD. VERA HE RS HAPEAAALtion to meta ang BRACNE

HEADACHES? medical h:[sQ:rd £undENNEQ tHAVER A W@dﬁx@@ﬂ%émusm

LI KE 10 VALK
answers to tﬁ‘sdﬁrlc@lalaﬂrgof “‘r’ﬁnﬁtgLR §esPl|gj8§s b7 ot 2FRe af\l/BA?ﬁ Sy ste% 100
cal cul at es t hbeppababntiay propfided in tbgrﬁwmfﬂeﬁﬁ dsrsaridgred ﬁé’Stelﬂh 188yes'

:ﬁrns (“h'rPaEeEg%et%f reglst&B@thohgaé|FE&uQEngétahBt!3ﬁﬁ a dlagn05|5)
IS 1S Calle

probaBPlity of ni &Fﬁeﬁ@lﬁ?@gggﬁgwaggonghm and the exact partlent

condition, one or more aqxlllary functions may be called by
state 506 as follows: the mental status examination function
508, the SDER function 510, a past medical history function
512, a physical self examination function 514, a patient

25 . medical condition function 516, and a symptom severity
analysis function 518. These functions will be described
hereinbelow.

Returning to the headache example, after the meﬁa
analyses (function 500) are completed, the MDATA system 100
30 assesses the severity of the patient’s headache on a one-to-
ten scale. The importance of this purely subjective
quantization of the symptom’s severity will become apparent

later in this description.
Although the MDATA system'’s paradigm is fundamentally an
35 algorithmic one, the underlying logic of the diagnostic
process for headache will be described. The MDATA system 100
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threshol d, but the probability of confirmation of m graine does not
reach threshol.d, then, as nentioned, the system pursues the next

di agnost i of headache on the patient 20 specific _l]

If the pr‘&B%SM?é?y of the second cause of headache (say PC[T%S@Y'&’S‘P&)
reaches threshold, then the "cluster confirmation guestions" are
asked. |If tﬂs@ymﬁachetaiaghebd;ct bebcagal for headalche wiz@fs::eau@ea:oof

headache ar g exc ﬂjé:gaa%t %éa)gﬁ@éi,é in the 'qu"nrf system 100

stores the score _enln II‘ITatIOI’l questlons in
what are cal | ed The firsfeddistn 1ﬁeﬁor9nlvam é‘éﬂe RSt eeemPmsealses) afn t he

synbol heé&é&lﬁ‘e J.'rI the g'e'ﬂeEﬁ'lt po{ab?ﬁ@;éﬁor & %%t%@mﬁa@ﬁrbél%‘él il
determ ne the bility of one gs gnoms ver sus anot her. For
exanp? e, frﬂ“ﬂge‘grfgxﬁe? t‘é‘et FECORGSPEPE CTRIMOHeS gAnked secﬂ’&‘ést?%ss%o not
reach thresdst d,In hethéhewseds pstivd fiwest list waleerdllg tded ceidfds et | on

uesti ons 0 . Q S jch cause is
9 of J%aﬁér?é ng, and 8&{2}6\;‘ %clgr%ulat:ﬁcgs JT%nEB%ES si8gSES WU,

the nore pro% i'gher score; or exceeds
t he ot her IBFAFTENGe predeterm ned threshold, is then assuned to be the

nDre prOthées@%g§s7lIBe kst &%nkhhgn%&e&%érWara%%bnc%%%%@ekﬁﬂ
PCT/UéQ?/ 121'1%32iaChe AcERIding ety Wik ofBEIPHEREFRAIC i BR o MM IYARGhi ch
is a ¢awsde of Thief Merensealiodsaceoses dre gesiedsnad tevatrd e top
probability fo hi ti I e dag Cor i

t hr eshol ds aér el%'rrr%dl F:.Qg‘ e{ﬁ% lesg ds?rm# tguaggrlét}géo% Egr?gtl i v:%t%f
factors as @FaTRY§. meningiddent ?reﬁntW%vs@m FRbARRERNQ LG hemorrtiageol ds
are used. wouldm &%lstépvtlﬁiy’eé aﬁi@sﬁés b mécwécﬁdi harsaj nbel ow in

sect arrp bset of
pat |g§1)t sin anvﬂﬁ aglnlos)écl S ofqur%'é:r{ﬁ r?d’mt\ﬁl? g%? L1110" st made as
early as |trasrﬁwltch¢)eca\a$@$1 oheheadache vawozrcbmmrto the nm&mynguttﬁe

t enper at ur %ﬁﬁﬁ%@&%ﬁ&%&ﬁ%@%ﬁ@yso The caulsBa! cPObadadad i@y W th
a | owner ter’g)erature woul d be i nstructed to,_ seek an 1 mredi ate

eval uat i on. require l‘““‘%%‘f%tree FEERERT Phe FESH t 35 witePAME it | ame
however, 15subardmhiviiAd Ahepstrehngf) moret tagaimd rulee o . t hFheeprobkd emauses

of hggdachesc, Jiies i OBLEELCHEC N Ak ICEbE I %hdY Gl d B £rom eilizer ed

out those patlents who have a serious cause ache, such as
meni ngi tis, Ligfat requires i mredi at e  nedi cal I ntervention. 20
The NMDATA syst erpufithd ovherededatds iion @lrictiesat @58N08Re MDATA system 100

asks the patient a series of “diagnostic screening
guestions." From the answers to these questions, along with
25 ‘any physical signs elicited from the patient (from function
514), under the direction of the MDATA system 100, the system
establishes the most likely cause of the patient’s headache.
The following are examples of diagnostic screening

questions for headache:

30 n DC YOU EXPERIENCE MORE THAN ONE KIND OF HEADACHE?
. DO YOU, OR DOES ANYONE ELSE, KNOW THAT YOU ARE
GOING TO GET A HEADACHE BEFORE THE ACTUAL PAIN
BEGINS?
= DO YOUR HEADACHES FREQUENTLY WAKE YOU UP AT NIGHT?
35 » DO YOUR HEADACHES USUALLY BEGIN SUDDENLY?
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causes of headache that,. although serious, do not require I medi at e

nmedi cal attention. For exanple, although a brain tunor is a serious
cause of heeoaes/tus37it is not as i medi ately |ife threaPeTiusy7/4az162
meningitis or subarachnoi d 25 henorrhage. To acconplish this task, the -

IVDATA system 100 uentially analyze serj.ous causes_of headache
that are Ioc%?ﬁﬁd qFf g ?nﬁ"ﬁee]ysseigng&?? sBLEPRESEBRT ASSTEEBAPI00
again asks q\hesﬁﬂbhsntthe hﬂ)A’I@etsy(sftetrsaﬂeenengdq:usstthe.)rfs.rst lisassothat ed
wi th each of S Gadls ada Th s Layeyer
t he MDATA sys%g](r?ns.?[ %la{kes sure%et%mgg % i tﬁgbf)lc’sg&g&%e havi %gany of
the serious cb@%@%cbﬁ headeereasing 1P§e§ﬁf9f-cpéﬁ?¥9ﬂ-b%’|hnoFB@rPF‘élent

excl udes t hem £&oRy A ag@@ﬁéul@tatlon conspyker #iirdt. :@alny akt eholhi sat $ent

?ggg%h;g??oggl lw. ﬁct hel%gheyﬁ'égﬂ’aglﬁ?ggét% iécs c%%ré: u es Itﬂ:'h%rédmlgrazv.ne is
-73- the Wh®@$¢ 023¥ely cause of the pat:.ent s headache, then

PCT/ US97/ 1216 t d h
x%lgramgl ﬁél%eng‘b&g'fﬁﬂﬁéaogt b ncI A xﬁfﬁ@;fﬁnomk ave

with the ada atrent would
Its diagnostic iFpeesHPREA %Ys‘:?‘!‘s 1@!?agh%st’l‘%°"’ledgeable about the

I npr essg onsf ':Elflﬁéféﬁéé r&t‘lvﬂé/éﬂ z1efsiicQbabiinbhy - an® all other V&khihnts bES
estimate o

Corr T C merheEaing oy dox, BhER Fhatide 1 8h the gemsgay term "HLGEELAS:
the serious ceikksbef useddacPdter aedoadeirigg the first list andrplhaciypg

t hat satlsfle,ﬁ% 218¢SL€MndOcop, the Mbﬁglsysté/maioéeaxéa ddxé@nyevshoyl d

be obtained to | rm excl yde 85| S,

[err] How q%ﬁt%%n§e7éelaa'b%§/sﬁﬁﬁ%flcallY to mlngéPP-] 9f8es - ki Raesef
physi cign tQaréeec?QQe@ ,thEaWWhﬁgralne[ screening Pla@isittiicaner, The
internist, or ur.o st t

to bring to t%@e% ?’%% Qhat %he patient gé%an%ngnsﬁ?%ﬁ%dﬁg%g% a| ned
[err]  Quesis ongltcalas;l%dt Hegphythe | answers to thesgq egugstiomge | gEach
treatment forcoghg&abReheadBche has 1@@eﬁwhfsbﬂeo¥D§E%éEﬂi GEs € 2HRST

determne wt suffjcient certainty _what ,i.s ca n
e " M Phyet gan SHAndiasiin BErE. Riga Thdie ﬁ&h‘s‘ﬁ Eﬁad’iﬁgf%e
For exzoml e, sy=tematserHommyDheghoktitheandl I'Itxwamgrent Klt appropriate

laboratory tests.
The following are examples of migraine screening

guestions:
L IS EITHER NAUSEA OR VOMITING ASSOCIATED WITH YOUR
25 7 HEADACHE?
. ARE VISUAL DISTURBANCES ASSOCIATED WITH YOUR

HEADACHE?

After obtaining the answers to the migraine screening
questions, 1f the probability that the patient is suffering
30 from a migraine headache does not reach an established
threshold, the next cause of headache on the reordered first

list is considered and pursued as a diagnosis.
If the probability of having a migraine headache does
reach the threshold, the MDATA system 100 asks the patient
35 several more questions designed to confirm the presence of
migraine, given the fact that the system has already
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25 ‘"At this time, the MDATA systemis unable to pinpoint a

particul ar cause of your headache with the degree of certainty
required to ke specific recomendati ons. The VDATA

however , ?ﬁ’g"g@ﬁ% a consultation with a neur ol ogi st PC‘?B‘??%@ i ther_
caII your famly practitioner or 30 Internist and ask for a referral.

“"Wile you &ie_ﬂ:é/ﬁkitriétg trade s 8aN the H&tnqlin{@l@'glﬁtagnOSls rRese akg nany

headache. AR Y TR (TR T on SHeRCIRAE S « SUSFaoB SAREN

their pati emasisdweaﬂabheda@beurha% a seand:ﬂwow:mmtrmaquetmns'eryahel pf ul
in finding Qohikd hee headacl?éig—ﬁ%d)fhaté1% headaghe, %1‘9‘?:\'&'!:1@:?1 tsqﬁgslegﬁfmf send

treat nent. er to assist you, t el\/DTAs temw
you 5 a bl aibe afehdarisg m%heywéaﬁ Ofc JRETFIENS | ﬁenéhamatlon

severity of giustiwagdaches. In addition, there is space for 40 you to

record what seens, to dagh e h r or
makes them better. Th?ﬁ%@ﬁeﬁ?@i ?% E%LA%B 0 Ysern Eﬂg RAVE
questionnaire to fill MIRRAENE FIBAOAGIBESUr doct or, cont aining a list
of questions askad by i ebut BRvEOH OhﬁADACHE Dbe%bn@éﬁﬂ%ﬁ %F&E”S
when they are trying tQ arrive at a 45 di nosi s. set
of indtructions will BQW%\R% OR WALKING AR ’MDATA system | s able to
custom ze the i nfRyomthenanswers tg t&e ﬁmgpainer&mﬁi&nmmdabeibhe

I ndi vi dual eds 50 po ri or up, . It h
Nhintenance%%e .ﬁﬁAfé systeﬁ i?% %%f%ﬁ%%@és_7é§& pégsgbffl §F02837
PCT/ US97/ 12 mfirmatiorygfmigraiore ( HVE) Bavyes \okex@e Cdhéch| saferoro
exanple, if the prdHEbJ.SJYJ&.tyerBif idede ity JEe PalikgnbssBoULHiseesachNyslCi an,
t he MDATA 3}/ em C rSOﬁi)erm ne froma patient's nedical record

whet Het t hey? h&R @&’ﬁléé‘tlonshlp with an 5 appropri ate
specialist. [If tley td'u: tmwmy: stofs mdgeraine hendaphese meabbkes or a
list of party }ﬁe%fﬂ s W'%é S{:?oxf:%nﬁy of heaaf%g%oyaaegag??aagﬁpl an

and any specific Instructi on VER TO atien
r ecommendat i PRBk&each tfﬁ?%ﬁﬁ?ﬁ?'ntm V\FFhl“l?neY-lﬁ’ﬁ’@é f |%h%| FESFREME.

10 Aluriee s aded webandebgabatecS50busé het NesidavHmpnotheapatient not
have reas th rtagtn di agnosi s avail abl e. For exanpl e, the
heada e al gg lhm provi des a di agnosi s of

If the probability of the second cause of headache (say
cluster) reaches threshold, then the "cluster confirmation
questions”" are asked. If they reach threshold, then again
the serious causes of headache are excluded as a diagnosis.

25 ' The MDATA system 100 stores the scores of all the
screening and confirmation questions in what are called
"session memory variables" that are installed in the symbol
table. It is, in part, these scores that are then used to
determine the probability of one diagnosis versus another.

30 For example, if the answers to the cluster confirmation
questions do not reach threshold, then the scores of the
screening and confirmation questions of migraine and clustex
are compared to see which cause is the more probable.

Whichever has the higher score, or exceeds the other by

35 a predetermined threshold, is then assumed to be the more
probable cause. The list is, if necessary, again reordered.
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mgraine in response to a particular set of patient synptoms. In

situations where the MDATA system 100 cannot determ ne 15 W th
suf fi ci entWO980287nty what is causing a particul ar prESETR7AA2
di agnosis) or in a situation where a diagnosis is avai | abl e but

addi tional iy qgm‘{jin@ ig ggébﬁ@Q' @he€ -fAnall Qi:.agnostﬁ.&i eriénewnithend, aa
re-enter fIa e set

g :Y (; a_deci si an stla %20
t he comput er 1’(?2 d@?erﬁi&fﬂ ér??tﬁﬁ THEAR ST &tnl tg?f:’ée%?%nﬁet Iné
current al gorpztdwabandty for [tatnserl:tatsumrat ion. If so, the corrput er sets
the re-enter alfll 3 PneSt fﬂoﬁﬂi%ﬁz@@h@l‘d@a@:&%@i@@i or

t el ephone consul tation y t e patient | ow for additional
i nformti on medvdatdeedbyYo & heeHhes el rerRFHE A thefaGEPER BF arenalyd) |
know edge of ééﬁédﬂéﬂﬂﬁnﬁh@aé}stemThhswﬁﬂdhtEQa&hr threshblhfler awei esedny

yield a better "di agngs e re-ent.er csiter I t _met,
as det er ni nedBg se SItlg%yefgfﬁorfhﬁr’Eo ﬁ?’é?sigzhepﬁeolcﬂebeg'dv?o a é:ct:-'gm on
state 524 XVIII detRomi egamplehe ipfit ientwaesifoandt cthrtar at raghaent o0

information for ;the cuny wlcggoé@{ee fosid dt crme%qmglﬂtqrs 122 not bed ald s

t he treatrrentpaiaele process descr.i hed |
conj uridt i on wade FEisyRRELY A%t 2§h°u11if thethen thﬁatsieé‘ﬁt’-tc}éfé§yn(§lac\ﬁ°§h to
hear treat neRjodiFyariattigd ebmphirature thrieBholdhedurpuber débfeadednees to

d 8 35 .d f I
Tvest gate SiheRoY & BARH VeRRobn T to, EFHbeBRkGe  KRIS pe

If so, the instructed to seek an :meedlate evaimation. VWO 98/ 02837
PCT/ US97/ 12162 feré:aqguhgglﬁgztﬁgvzee?sdﬁ@s Qrflfthp@HS GG Ohowed@,1 0
state 471 lgure 1 t o repeat the process 4. Hqowever, |f th

pati erit5 does tist Wz‘é% t%’ﬁﬁﬂ“édémar'i‘m%ra%ﬁal%ﬁlrﬁ °utth§ e seriops,Gause
returns at stof enmfadie ! heThopprevdenf baweehigyr quesStiongdhave already

XlI. The Meta nct e} g W i gur, oft he
meta functi or{ tere%oﬁuaefﬁhﬁ’es& gf{:%#% IoQ> V\I;IE%JZ g escgqj[%ed 5%1;  the
many 10 wihea dasheVDAVAhs§8 tr@m:a;mmss et EFHVE¥?5 dimediafe Mech

pri or way's of; feMRibredi cal advice is in its use of the “meta
functi on. As mentioned earli

refers to,the
abilit3P t o eval uat’@® HEPHER | ﬁﬁftgmpﬁgeﬂo%r%‘?%‘?ﬁ‘?‘% to ell?‘ﬁnxi%n{%’% of
his or her pasius¢se of hbedaybeemhathe alsthoudh sedimuti oo ahbbwredndre

system 100 t%dﬂﬁ&i&%éidg&¥5§¥x%éygﬁ%ion. For example, although a brain
tumor is a serious cause of headache, it 1is not as
immediately life threatening as meningitis or subarachnoid
25 . hemorrhage. To accomplish this task, the MDATA system 100
sequentially analyzes the serious causes of headache that are
located at the top of the second list. The MDATA system 100
again asks the patient the set of screening questidns
associated with each of the serious causes of headache. This
30 time, however, the MDATA system 100 makes sure that the
probability of having any of the serious causes of headache
ig sufficiently low in ordér to exclude them from diagnostic
consideration. Only after this is accomplished will the
system discuss its conclusion and recommendations with the

35 patient.
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upon the nunmber and frequency of previous patient
consultations (or, "nedical conplaints") and the systenis previ ous

di agnost i ment s. Every patient who has previ t he
VDATA system ’?gtgﬁunder goes the nmeta 20 anal ysi s. P%%éﬂlig&grret ers
The neta function 500 has five input paraneters |isted at state 540
as foll ows: The discussioprolterhheSMOATA sy§PSh would davef quith the
character 2%;graine headach@ @Q%aeﬁeruaulatahequdenéheatbﬂgowahs patlent s
conpl ai nt. Theflrst character of this string.is t aken
fromthe Systens "col uthfSf Giggpessic —ggpression, or its E gsticy
denot es the nervous s%é’tpgrﬁssmﬁﬁ in decreasing leve; Bﬁdp 6 11t¥urth

tg estimate of "'r}?ﬁl Vlledgﬁd'q or’rﬁlr

characters identi®y a
migraine.

NHDA ldentlflgs Whether or nothgﬁgaggﬁ g. lfés excluded
CCHP Chest Pain serious cau K&heada tb AN Y evel gf
RI'NH I nhal ation @hrtt@i&ﬁ YHES 3 tisfies thk- sys¥ehem S”' ng (S

four jgharacter alsphanwmit ¢ests, if any, shouiﬂrbagobﬁaﬂhedlBglééhﬁirmthe
affected anatomc or exclude a diagnosis. -76 WO
98/ 02837 = How soon to see a thSIClEﬁT/U597/12162

system The first ch&hatt ekind takerpliiymicidre to see (e.g., Susbidys
colum of Table 2. Tiprastdsddnel; odghernist, or neurologdatih characters
are @&coded w t h®subsy¥ag¢mkind of information duntirfingaticoftheophyeicéddnwi t h
the '*' wildcard 5 Wwhen a consul&ﬁ&#aétéﬁ obfgingdampl e, "N-**" will
match al | » Questionse, Loy ﬁég 90?9¥sﬁﬁéaﬁervous system

iii. Cause Strind§ (cSFRe daF&FtcHEFE P@PtaFBﬁaﬂﬂlﬁE??‘E

Stri 9. that indi %Q)Ie > {"nar aC%usﬁDIQI‘At Egﬁgg rt{% c_aLBnot determine &atses

conplaint. The firs IS ta
colum of Tamf&izientTirertadoity twhatughs causing the headaghen chfar gabers

are filled ighia3 peedede! BafPéfts with valuable 1ﬂ@dgmgkxo%paaafxdbh@ecause
of interest, A- road S

whi ch denot §8%a ﬁyxampl)é' the patient; pay. Foﬁ°lg(‘fﬁgr§8§<§ﬁ’6fﬁg “whi ch
Il1usgrate ow 19ae tnis time, thOMSRMS SyUddddLY %‘i‘éo'EB ehpegRECLTI C:
£

Viral infect,oRicular cause of your headache witBACkBEl alehREECT N
G am negate¥@aintRaGiahiided to make specific recommendations. The
MDATA system, however, suggests a consultation with a
neuroclogist. You can either call your family practitioner or
30 internist and ask for a referral.

"While you are waiting to be seen by the neurologist,
there are many things that you can do in order to help the
physician diagnose your headache. Many headache experts have

. found that a record of when their patients’ headaches occur
35 and how bad they are is wvery helpful in finding both the
cause of the headache as well as the best treatment.

"In order to assist you, the MDATA system will send you
a blank calendar on which you can record the time and
severity of your headaches. 1In addition, there is space for

40 you to record what seems to bring on the headaches, makes
them worse, or makes them better. The MDATA system will also
send you a questionnaire to £ill out and give to your doctor,
containing a list of questions asked by some of the world’s
leading headache experts when they are trying to arrive at a

45 diagnosis."

A full set of instructions will be provided.
The MDATA system is able to customize the information
given to patients to accommodate the individual needs of a
50 sponsoring agency or group such as a Health Maintenance
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I nfection 20 | BNIMF * * * * * Meni ngococcal gram negative

bacterial infection iv. Beginning Timne (T[err]) - a
ti mest anp waelae28ai ch i ndi cates the date aRCWUSAT/I2t62be
used for the begi nning of the tine mﬁndOM/under

con5|derat|oh

Endi

25 Ti [ er fanp
val ue whi chOrganization (H&O)lﬁalga ?aﬁﬁg?&?& gl &7 mE eg%%%ﬁ% ﬁOr
t he end the system fimds ttiaatt ivhe patdent should see a Phﬁﬂiloé-azlll itdes

code 'etterswﬁﬁ%iérstt@% fddrStad e d@indT 30 a phPSeARt 3 MbHiBE1PHRFRGES !
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8/ 02837

PCT/ US97/ 121@hether they have an established ggdgtipnship with an

B
I
G
T
N

Causes g a proirlate spec1$1ikﬂﬂ3 If they do; thél epgyialist’s name

PoreS O RPEILES ninoer o7 M40 W lscigecing et sgfl 4 00

gynecol ogheir HMO of>Maqgqun¢are Plan and any spedificdmstauegyonisl.ood)

trauma i3] pe given to the pat ¥ wiENhel Gecomméndati@C ¢eAhake
nervous X"-  genetic (chronnsonal) O_- opt hanol ogy Y -

nutriti onal / Bt APBPIELMeRt. wikhip, & §Ppcific time fraggiocrine Z -
tunor 1gcancer) At the concluigibnl®f state 506, the system may or may U -

ur ol ogy

not have a reasonably certain diagnosis available. For

example, the headache algorithm provides a diagnosis of

migraine in response to a particular set of patient symptoms.

In situations where the MDATA system 100 cannot determine

15 with sufficient certainty what is causing a particular

problem (no diagnosis) or in a situation where a diagnosis is

available but additional information is desirable, e.g., to

determine a trend, a re-enter flag may be set by the system

100. At a decision state 520, the computer 102 determines if

20 re-enter criteria are met for the current algorithm and

patient situation. If so, the computer sets the re-enter

flag at state 522 for this problem so a subsequent telephone

consultation by the patient will allow for additional

information to be added to the patient record by the system

25 ° in full knowledge of the previous call. This additiomal
information may yield a better diagnosis.

If the re-enter criteria were not met, as determined at

state 520, the computer 102 proceeds to a decision state 524

to determine if the patient desires to hear treatment

30 information for the current problem. If so, the computer 102

calls the treatment table process 256, which will be

described in conjunction with Figures 22 and 23. If the

paﬁient does not wish to hear treatment information at this

time, the computer 102 advances to a decision state 528 to

35 determine if the patient would like to investigate another

complaint through the evaluation process 254. If so, the
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A set of nmeta function analyses involves the i dentification

of trends in the patient's nedical history. For exanple, if a

pati ent W&Bloslo 3t;is or her doctor with a 20 hi story OECTHEQ%%ﬁkiy

wor seni ng headaches (either nore pai nful, nore frequent, or both)

t he physician woul d consi der ) his worsening trend in his or her

nmanagenent GPMPHESTi82 moves V#ﬂéDK%ﬁﬂég%y%RQﬂﬁQRRTzﬂ 939%9besstRFe. 471

Meta Anal ysba 2Hgure 10a therepeati then pubthesspasdes iHgwdvergr anktehie to

the neta . nc i S| hgt Kk |1 t he_j nput

par anet ers gﬁgllgégd %é\gga%orﬁjhgggg. r%-e%\c%%qﬁ%t N%g(?tl%%lg r%%p@qagym' ?ﬂﬁ%ct I on

is: computer returns afeeiatpssS38stoctheTkeprievealefiey gHigure

Two &ypes ~7@f . analysis are performed by the neta function:

M. Pattern Matching ii. Time density

- 78- WD 98/ 02837

PCT/ US97/ 12162 i . XIPaTher Mebht Ehnghion In pattern

mat chi ng anal ysi . upgt4 Py ' t | W th

the record fiel d?e{ftﬁgg ﬁ'g‘%gf Peﬁ‘fq't‘si)gugg cagﬁasntﬁ tlé'tb i'o%ﬁﬁiégggyf%%%g%ze

262.  The 888 éefiped im'Figure 194 gddddbendeaerdpedn OAe Phptkestanng

wi |l jpause {Bgsneie MDATA EySEémOn0bO iisgrtgrﬁimi@@l@emﬂﬁ&tch@f@ﬁt er

position in__. atheo%ecggg.ghgldmeggerg Y ggagltgg.thetneta fupction to

exani ne onl F*ERE FREFASToP* PR SH8Y; Medipgl sRGVEGFngSi Wputts Use Skitheigs

that are eit'hmetagénaciioor "spheimentioned featldenf "gta" referestofune

anal ysi s ar ctedy; 11, : / FN%%@ "hbg@g CREEEN

"**********$y§$%§r%]?b%%£€$léggﬁﬁl%ate &Fflp%%higft%e netgtfunct%gﬂ %% only

consi der pa§he contextopd izt PEnEeFoPashelfroBE ekl®f SHERRMchelNT JBRFAII ess

of the 15 fuaraton Gldysiemlandsygstic® L0Vokvethake an inferendd vgded he

use of a co sy,nt ax, t oc pp four t S ofr

nodes of paggg{r:ln maeghi Hgggﬁgf ygalntsar gééque%%mgﬁerg%eﬁrrlggl%h eé%r’aﬁ)?ré%:
consultations (or, "medical complaints”) and the system’s

previous diagnostic assessments. Every patient who has

previously used the MDATA system 100 undergoes the meta
20 analysis.

Input Parameters

The meta function 500 has five input parameters listed
at state 540 as follows:

i. Problem String (PS) - a four character

25 : alphanumeric string indicating the patient’s
complaint. The first character of this string is

taken from the Systems column of Table 2. For

example, ‘N’ denotes the nervous system. The

second through fourth characters identify an

30 individual complaint, e.g., "NHDA" identifies
headache. Other examples:
CCHP Chest Pain
NINJ Head injury
RINH Inhalation of toxic fumes
35 ii. System String (SS) - a four character alphanumeric

string that indicates the affected anatomic
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20 (a) Problem anal ysis: Met a( " NHDA" , MR R R KKK

06/01/93, 12/31/93) Here the neta function wll find the
nunber of o 9g2889NP! ai nts of headaches that occurred betweegriisomfisz 1993
25 and Decenber 31, 1993. (b) Anatom c System anal ysi s: -
Met g("****" -npFxx"  Ukxxkkxkkxxkr 06/ 01/ 93, 12/31/93) 30 Her e
the meta function wildystemd Fhe fimsserchafacter igorfskamt ETPRVEDE ng

the gastro-intestinal sws@aﬂt&eta@mhm of THHI® 1a. 19&‘31ean§]e&6ﬁﬁmwxrro'ﬁzbh
1993. For exanple, if "a at | gnt consulted t VDATA, s

yst
once for abdoni nal £ G FonPtng SRR egncé'litgr Eﬁyﬁ i
but each on 35 a di ff:‘eieam;famaacs.lom gthef sydednwachl d:h;eecbghl mltdhatrd

t hese 5 are all pro%.%;sdét@éol Vi pgt r&mg Oi Mhyeptd NYPYi18r akdech all

-79- WO 98/ 0

PCT/ US97/ 12162 qaPesCalpd dmyiojdies the nervous)gygEeme xxn = wxxxxn
" :3?*;**;*::]", 0% Q.:E!1931Calx?de33§t94%)ng (cs) - 2 cenkleharabeeﬁeaaphummeaﬂc
Wi in e nunber of wer.e

caused by bacterial Strl“@i rﬁ%éag'tp ’d’h‘{] %n‘éa“lse 13g3g3ﬁdp5§&§?ﬁ§ets
31, 1993. The p roeivparas nitc o mthai rfur)stcabsedctxyrbast tekeh Emrbectthen
could in diff e'pggy 10 (ég Ne) n
anal ysﬁ?: Met a( " K‘Soaéégl’%@fl o e Zeien TRE cc% mh%hbﬁ
12/ 31/ 93) begtd (hR SRS LR TR ARS oﬁwl%qq ¥ rﬁf‘-tﬂ%e ﬁ%EP gere

conpl ai nts of headache thaiseigr espsdiifl, t ehbe caaueebdyinterest. A very
broad example is "I**x*x*xkx*+n yhich denotes any

infection. Other examples which illustrate how
15 the cause string can become very specific:
IVkkkkkhhk Viral infection
IB* * ks hhk Bacterial infection
IBN** % %x**% Gram negative bacterial
infection
20 IBNM* * %4 %% Meningoccoccal gram negative

bacterial infection
iv. Beginning Time (T,) - a timestamp value which
indicates the date and time to be used for the
beginning of the time window under consideration.
25 v. Ending Time (T,) - a timestamp value which
indicates the date and time to be used for the end

of the time window.

Table 2 lists code letters used as the first letter of
30 the meta string parameter:
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15 i nfection between June 1, 1993 and Decenber 31, 1993.
ii. Time Density If the pattern matching analysis finds at

| east thr‘,gsgg,&a87 matching records in the patient's i;e,gméﬁ,%ki)n

hi story at abase 262, then the neta function perforns a ne density
anal ysis. Ti-me density refers to the anmount of tinme between each
consul tati on. If the anount of TABLEe2 bet ween consultations is

getting shorter, then thg fdequency of 25 . consulg ati.gR suggests that
the nature vF—rhrevonarﬂr—rs———getfkng—vm-?e——%%nt—geMy—aﬁaFysi S

reveal s when a problem is getting better, and when it is getting

wor se. A - 11 density analysis gses {BR-OBLALESOLfiSst hat mat ched
the pattern rat chi ng ctiteria. The conputer des?gﬁg?es tﬁ% 30 S nost

recen® meta B ecorghvironnent next nost rec€nt i sardtelegy ‘n-1"', and

t he second npst rlﬁpﬂgt'gnrecord 'n-2'. TRe_ti stro-inted Pf each neta
record i s exam ned, anditwo time d?ffer nce vafu,es, and Y, are

det erm ned dtcor ®enfFab the f or nul §: -359ynecology X =time

di fference (-2, --]g Y g ti ng Héééf& c i < n)

- 80- P BB 2837 © 59 Bl ded)

PCT/ US97/ 12f62- trauma The ratio of Lt hesdaryms E¥Tkrences produces

the {4 me v - deisdddagatio (TDR): N - nervous 1inme Density Ratio =
XY 5 The significance of the tinme density ratio value can be
seen t hr ough the FeA8GWF ntF mal) O - eRbhdPRlagy Tine bet ween

consul tations 4 s dute- S Bhal /metabolic/ R -CopespiAit &Ry - Date of
Consultation 10 endocrine n- 2 06/ 01/ 93

n-1 06/P8/93 .
06/ 15/ 93 Z - tumor ({cancer) S - skin

15 U - urology

A set of meta function analyses involves the
identification of trends in the patient’s medical history.
For example, if a patient went to his or her doctor with a
20 history of gradually Qbrsening headaches (either more
painful, more frequent, or both) the physician would consider
this worsening trend in his or her management of the case.
The MDATA system 100 also does this.
Meta Analysis
25 ' The algorithm author passes input parameters to the meta
function by using the keyword Meta, followed by the input
parameters enclosed in parentheses. The format for the meta
function is:
Meta(PS, S8, CS, T,, T,)
30 Two types of analysis are performed by the meta
function:
i. Pattern Matching
ii. Time density
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Cal cul ate: 15 X =time difference (06/01/93, 06/08/93) = 7 days

Y =tine difference (06/29/93, 06/15/93) = 7 days Ti me
Density RaWOP88287days / 7 days = 1.0 20 Exanpl e 2: TPEHUBEYREN )
consultations is getting shorter. Consul tati on Dat e

of Consultation Pattern Matchind™ 2 06/ 01/ 93

n-1 N 74 e —

06/ 29/ 93 25 Irepptleifematching analysgd s, ttmemapﬁf%mm@eor@ (vl s ERGSSS

06322/93) Zhdéaysput strings with WHEE£EJJ£HE¥EEi&QGi39k%% ﬂxyfé%éﬁg
\7/\heﬁyzonsultﬁ?rbsn‘%lt%telo&cgefﬁﬁﬁy ae'i/%??ﬁent @ggals TZ‘Fr a/?*T’ﬂe‘jf the 1T

value 5s clwidaicand ahdxzacter id thhelnpquaentyg oill causecanslineid ons
i s decreasing,, aﬁé]ﬁ%rf h_f'o ﬁﬁ’f"é u@héév' lcl:rPEsb&%alE?gl charggegs P%Slthnr in e

woul d be typlc of a
frequency oft ecoﬁ%ﬁ?’r"ét ifdred d. CherEb}’ \#Dadg/ipgg3trhe meta function to

PCT/ US97/ 12163cam1ne onl%ctﬁas efs.,eltdserbgr BQRnI@Be§@| ue w | erelsiﬁat qrnﬁdlan
one. In he s ex t he va

consul t ati on St ln sh?%%ﬁée ot ngﬁE% t$ﬁ%§rﬁhr?ﬁgs?ﬁﬁlgﬁﬁry§h§ fields of
peri odo Th|shmﬁﬁnQS@eprpﬁ@aﬂy@ﬁsaagﬁoMeémcmhdt | Forapixdimpleh gettlng

Wor se. Ret ur me¥al(UREDA" n**ALmerukbe*ﬁﬁha*iunc%lonﬁﬁeturns
| ocal menory vari abl es are install'ed in the synbo e and contaln
the results of 10 the neta anal ysi s: I.  Match Counter (MO

- an integer wihat Qﬂmb@ NkHehe meta function @UWEEIyOfcaﬁgﬁdEEr'%Qst

Ti
gz;grs; Lg??@ ﬁ% gt&g%fl {I% p%r%?l%gj?éggﬁagaé%e, regardless oé the e

anatomlc system and cause involved.

Through the use of a common syntax, the meta process
supports four types or modes of pattern matchlng analysis,
shown here through examples:

20 (a} Problem analysis:
Meta ("NHDA", "***%n  txskxdkxkkkk*" 06/01/93, 12/31/93)

Here the meta function will find the number of
complaints of headaches that occurred between June 1, 1993
25 + and December 31, 1993.

(b} Anatomic System analysis:
Meta("****", “DRkkxH "***********", 05/01/93’ 12/31/93)

30 Here the meta function will £find the number of
complaints involving the gastro-intestinal system between
June 1, 1993 and December 31, 1993. For example, if a
patient consulted the MDATA system 100 once for abdominal
pain, once for vomiting, and once for diarrhea, but each on

35 a different occasion, the system would recognize that these
are all problems involving the gastrointestinal tract.
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15 that expresses whether the frequency of neta

string matches i s increasing or decreasing. After calling the net a
function, “t,(l;@s@agpri t hm aut hor can t hen make deci si onlgc.p gon the
val ues returne n these 20 two menory vari abl es. or exanple_
Met a( " NHDA" ,. "*****x® 06/01/93, 12/31/93) > =

3 then 100 ek§¢ 1Qauaé analysifhe neta function counts the nunber of
conpl ai nts of headagh " Lmeﬁ n L1993 cenper_ 31, 1993.
| f the nunber @ ? g**COﬁp*aPﬁt$ f JQ ?N%f IS’ g?gé&bEe1uﬂFéﬁ %%%bl to

3, then the eval uati on process branches to node 100; otherwise it 30

branches to node £80t BER-EXBAP! €111 find Kol Mt @tber * “of
RERKN M Kk k AR 06/01}’93 M357 31793 * RS "S"]%
el se 251 35 complaints that "were fdund to be 8gnsed by bactqq;al

98/02?37 infection bgtween June 1, 1993 anﬁFéfﬂéﬁﬁﬁ/halﬁas93 Th%he 4
meta function_is.invoked to_co Q I.agn ri bute
[0 a cause oP=PRIERE, SROmPFarRbe! i e mress™ " 2888ecson ol e

have a tinme dendifferantopgreat ef thenbody. equal to 2.0, then the
eval uati on process branches to node 5 200; otherwise it branches to
node 201. Referrin ain to Figure 11la, the neta function 500
initiafizes é@’stgP@bSEBtﬁyangﬁigﬁlﬁhe i nput parameters of f t he
run-time stacKetan@NHBROLI NEg**thent Ikn**koeak*" ne0®/§1/93, 12/3a/9d) es:

PS for problemstring, SS for anatom c system 10 string, CS for. cause

string, T[err] for the beginning date and T[errl for the ending
date. After the sHere sthfe BBPa t fBnebipdt eWill findpvieke t crunkae 54 and

initializes ¢bfppatihesn dmt %Eaﬁﬁb!ﬁberthat werkO FAIMH to be causedN&y

conpu&gr 102, t?ectQBXeEeEQeE%a Sng4? Sggland December 31, 1993.

ii. Time Density

If the pattern matching analysis finds at least three
20 matching records in the patient’s consultation history
database 262, then the meta function performs a time density
analysis. Time density refers to the amount of time between
each consultation. If the amount of time between
consultations is getting shorter, then the frequency of
25 " consultation suggests that the nature of the complaint is
getting worse. Time density analysis reveals when a problem
is getting better, and when it is getting worse. '
Time density analysis uses the meta records that matched
the pattern matching criteria. The computer designates the
30 most recent meta record ‘n’, the next most recent is record
‘n-1’, and the second most recent is record ‘n-2‘. The time
stamp of each meta record is examined, and two time
difference values, X and Y, are determined according to the

formula:
35 X
Y

time difference (n-2, n-1)

i

time difference {(n-1, n)
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15 begins the pattern matching analysis. The conputer 102 reads

the first meta record in the patient's consultation history dat abase
262 and nowes98/4283¢7 deci si on state 548 wherein it exanPREAISPHER162
record' s tinestanp. If the tinestanp falls within the tinme wi ndow ~

eStabliSheq by theT% gngara %L%%TTEHéé é&fferef%gg fgé ceéhggetggﬂg

conputer wll nove 0 0 state

At state 550,denhétyonpuuer(102) conpares the contents of the neta
record problemfield W&hpe pensitPerbpRUHt =Sk i/ng PS, the nmeta record
anatom c systemfield me ﬁfﬁﬁ Phe i nput st/lng SS and the neta record
cause field with 25 the input string CS If all these fields
match  ghe TREPELHhYEibanLE SETtHES: ind eteridia campitervaimeesatobe

state 552 rein,t yat i ncrenented, and then the
conput er ane§e?8mg$5?gg§SEgen?%ﬁEP% ?%aa %Eglsnatch bet ween a
neta record field and its respective |nput string, 30 then the conputer

nmoves to statg, ééﬂléng do@§m@°5etﬁ§éﬁ”§8&snltat10H§ is the same. At
deci sion state 554, the conputer 102 determnes if there are nore

meta records to processCOREULEALigR conput eR2Ee of Comsultation, siaie 556
wherei fgit reads the next regepd and 35 t henogporgoback to state 548 to
performthe tine w ndow _.determ nation. function iterates
t hrough this n-1 Jgggg?§§ WO

98/ 02837 n PRS/USH93 12162 i

pattern matching until all of the neta records have been read. Wen
there are no nore ta records to be processed, t he conputer noves

t hr ough off-pS@iCEgeﬁﬁctor A 558 to a deci sion state 560 on Figure
11b whegei n a det eknknafimendi§feSencenddé/Dt/BRe 06/ 08/93) t he7 nddx$ counter

MC is greater than,or 3. t opp4it ves to
state 564 mh%relﬁlp gg?%%ebﬁe ‘DﬁéEEZ§§ tgggﬁg?ggfs. 7 &y 8P At
state 564, the conputer 102 |ocates the three nost recent neta
records whose fiel gsmgapehetici/hrataput st ghipgs/ 10daysTheiconput er

desi gnates the nost recent nmeta record 'n', the next nost recent is
record 'n-1', and the second nost recent is record 'n-2'. The
conput 20 t henErampdet 8: st Aimes5bgtween’ cahepétatiengaisugatesnk shopter e

difference between the congylth@®shams of bSEQrQ§ ﬁogsﬁﬂgaﬂxém and Y, the

time difference 15 between records n-1 an conputer 102 then
noves to state 568 wheP&fn it cal cul ates tﬂé P}ﬁ%3den5|ty rati o (TDR)
as the time X divided by tinm-Y. | f o&g2zhaput er 102 det erm ned
at state 560 that there n 06/29/93
25
Calculate:
X = time difference (06/01/93, 06/22/93) = 21 days
Y = time difference (06/29/93, 06/22/93) = 7 days
30 Time Density Ratio = 21 days / 7 days = 3.0
When consultations are occurring at even intervals, then the
TDR value 1is close to unity. If the frequency of
consultations is decreasing, then the TDR value will be less
35 than 1.0. This would be typical of a problem that is

resolving itself. If the frequency of consultations
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were less than three matches, then it would nove to state 562 20 wher ei n

it sets the value.of the tine density ratio (TDR) to 0.0, which
i ndi cate e time density analysis could not .
t he conple Pon o? establishing the val ue of TDR at el 'ﬁ@rg@ ze;qu(ej 562-

or 568, the:conputer 1 noyVEesS tery state 57Q wherein t nmet a
process ter?‘r?ﬁg?%g?SZSQgenr’éﬁﬁr%’g}ltvﬁ%l‘ﬁ%t%hﬂbo% tE M P ThERS e nsi ty
rati o TDR, the segehdetanawpleont tde t TORhevalud uafi of . pr obmdbc@Bes (R gure

10) . consulP8e i BhOF A Il%z@as@sf r@ufe@ralnaé%eau&% c@ﬁ@ea@m,é
anatom ¢ system can be conceféghllzed ns of a 5| 30 eonetrlc

met aphor. ~PebheRder THIEWKOY %lBﬁ%}c 3 prob %ﬂ]lst?ﬁPl dauses
of 8i seasgett{ihgawomse. infection, . aIIergyllnnune, and so forth)
~are placed on the "Y" axis, or ordinate, and the anatom c systens of
t he body (cardi ac, respiratory, nervous system and so forth) are

pl aced on the_gsg_yélggs axis or abscissa. Disease then can be represented

tF)’)C{ZlI'/ (l)Jr897/ 1216581. the meta funct:::.oxgj returns, twfyf loca}[l memc%r i a%fy%;

. S uced.a in sectipn e nes drawn
fromthe —-ave inghatled) i Clth SYHRPY FEDIRARB CORbRTR e Tesults of o)
veryisi npl echeél metaasnabystsnsi der the two- di nensi onal array shown

in Table 3 below; 5
. . . tch Count MC) - t
Cardiac Respiratory Rb?vouo _er ( ) ey rE an ﬁ%)?%$r/¥ﬁ4%:%onfalns the

| nfection 10 umbg:gpf metalgtrlnngﬁﬁphes found within the
time window.

ii. Time Density Ratio (TDR) - a floating point value
15 that expresses whether the fregquency of meta
string matches is increasing or decreasing.

After calling the meta function, the algorithm author can
then make decisions based upon the values returned in these
20 two memory variables.

For example:
Meta ("NHDA", "*%%&n tadkkkkdkrsnt 06/01/93, 12/31/93)
If MC > = 3 then 100 else 101

25
The meta function counts the number of complaints of headache
between June 1, 1993 and December 31, 1893. If the number of
complaints found (MC) is greater than or equal to 3, then the
evaluation process branches to node 100; otherwise it
30 branches to node 101.
Another example:
Meta (Mhkkkn = Nhkkkn WTkdkwdkkrwkw"  0§/01/93, 12/31/93)
If TDR > = 2.0 then 200 else 201
35
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The array of Table 3 shows an infection in the central ner vous
systemrepresented at the intersection of the cause of di sease

(i nfection)wavdnobgye anatom c systeminvol ved (the 20 ner vopEr/8¥S e e
O course, each cause of disease can be further divided into

subcauses. FOFI’h%xﬁ’ﬁEEefuth:EBB'PQ M)@E@%ob'&glﬁﬁlﬂ gﬂ@’r‘number of Qirlagnoses

subdi vided) into hacterjal and viral, and bacterial_ wqul furth
br oken down i F&T g’é‘r‘f\eﬁo§°t RvE2HAG B?Ea?'ﬁ‘fﬂ%ﬁ)'é%?ﬁe b the Meﬁ%irﬁrb(??l“ﬁe\ﬁe
woul d be furt kidagpeises dicamdidwave nhotime dersiingptixcocsugreaasd shaAnor
The anatom c I

. %ﬁ‘?ﬁe&sys teﬁqﬂl% the QGQf‘gﬁcQSM“ngcé‘sé H&Lﬁ \Q@yt]pornode

As"a pati ent analyses

er

cause

and for 5anatoﬁi°@fs?§§’@rﬁwé |1l§u1béfa@z9?@§§s tgonode 281.di sease processes and
record the anato@ﬂe‘fer&ﬁﬁx r&gam to FRyAk¥ed1ad téHeeﬁﬁéi&éfeﬁﬁh@Bi‘an@%% (a

"meta cube") i, co sed of these stacked two-di nensional
arrays. ihirdalszel, SE EERFAT RED cEBIRRRING i LUt P AEas LR & REE
- 85- theWOr@®/-02887 stack and storing them in local memory
PCT/ US97/ 1216 .patden at t r y

clock (i.e., %anableﬁ 8¢ %ot hggg?’ﬁehaéslt u %Pn?e%‘gfe’o{,gﬁ%?ﬁ%ﬁ % @55'
and 10  anst&dng.sEst éﬁvro@wag strirat | hg fometbe dop@ineing date and T,

The "meta cubgpyt baa éﬁ@iﬁgamtse a EFeRt Lae eﬁairbesta‘}_e s&at @At cémPuter
interaction with t tem

patient's pasf® Pff"?t §t§t%$tgoa’bé ’r@tlallzq%ﬁh&r |5’]a<§[t r“] EI@ItEBdSQ“%eWeI I

as conventionab kexb. st rings in fields of the patient's nedical

record, the "meta eupe’cddhiliuso; thendlddUls VLY stebUls Anaysrs: 0sbe

done. 10 gg same no i ng_ nmetaphor
coor di Rdt e caHeSénﬁs e {RAL AT SAHChiNg pradysds - of TR AQSRVEer 102 repdse

the "Zz" COOtﬂen&EQstlﬁet&gﬁéaorﬁlﬂﬁ,thEUbathanttbl§onsultatlon history

f f ed
Lo goriairi cbacbihel 863 Bad) RbT Lo Aerd®ian SBhes, aua BRGHELR LFF o

by tinme, e.g. examdnasrltd@ mlmle@tenttlmestampedl cIflethastI:tmegamzatfaﬂ:ls

vertical plang;@gsaréRest fne wznd&p%gtélbtmsmdaﬂ LORR G € p i B s T,
neur ol ggy or cardj.ol o le a horl zont an%cgl ane descrl bes a

speci af?y whi 8R%p a'ct%ee“ the C‘Prgp‘b%%d‘éﬁ sTBYE
oncol ogy or 20t movadH etdi @Gratd sease. JSl'to Buatkersgdthi sthet apmputermel02

rapidity compares the contents of the meta record problem field with

the input string PS, the meta record anatomic system field

with the input string SS and the meta record cause field with

25 the input string CS. If all these fields match the

respective input strings, then the computer moves to state

552 wherein the match ccunter MC is incremented, and then the

computer moves to state 554, If there is any mismatch

between a meta record field and its respective input string,

30 then the computer moves to state 554 and does not increment
MC.

At decision state 554, the computer 102 determines if

there are more meta records to process. If so, the computer

102 moves to state 556 wherein it reads the next record and

35 then moves back to state 548 to perform the time window

determination. The meta function iterates through this
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with which intervention. is necessary could be a fourth di mensi on of

t he nodel, and the frequency of an occurrence of a disease 1is the
fifth di Et hical and noral responsibilit Jhe a

si xth di %gdl,do}n of the nodel. 25 Node May Traverse lycfyg;‘ﬁll % _
The MDATA system 100 uses a "neural net enulator” programto

det er m ne ipapaerer matehdddgcethtil patlewfs,thes meta reheydsrm&m t he

d " t !
Consul {at | orp o ““‘ig‘éaﬁﬁﬁg:e:?;%‘?i‘“?ﬁ?O‘Péé‘*?f’é?‘é%%%e” S RRraTibe the
r

"meta cube, &R ?h&omputer" QuIR 5 pLfsPagEe GANHSSERT Put REB RarP
st acked, up@aclsmn statanbébesnt Pigueat el vherdinwensdevedmaiaedon i S

tinme, r t dr ept-s f e
bt et s PSP orE chd MR REL IF R RREERC LERERIHED L WG gt e o
cal l ed a "nedealr &€k 3tr avEf secan&hpsy the ComPUter moves to state 564

- 86- hereﬂK)9§/98§§Ks the time denSLty analysis.

PCT/ US97/ 12162 exa A syst em 10Q nmay di scover
that the Aot FERRSt ﬁé? §hﬁr 8%‘88&%&&'¥D16 et t&’&ns‘&”@se RSt
system recent wetfa ereud:rtﬁs melsosé of i epds aokesclodd ditsy rimut emigingsand

oral y &é’kdéxgtd@ééé JBY; A6 e LYt un%%tOEFégR;? mé¥a 4 %@srahapa“ern >

produced when a patient consults the stem I ncrea 'frequency
of uri nati OPE%¥HAARE g‘FﬂC?‘b"sslSmﬁF%’édpr é’dllctrl gedofhe sec°n‘31|“§{feft &£aa3t i tus.

Xl 1. Mentalist dedprdxanhnation fRe computerRefiodn i pgvks RPusestdbaand
16b, the nental status n funct|0£§508 defb ggl n Fi.gure

nat L o
10b will be” ére aésc?a}]b%‘ﬁlateﬁﬁnk &r#"&l &S (S ERERERGT | €3 es of
guesti ons usbues$tamssest narends nedt asdont bntaatd n thattime diffsrdeows t he

syst eg 100 15&9@&:‘?@%88;»&9%9@ gAb’ ﬁ ab'm‘ﬂet Bedrr@;ujcir 1 0be$pRRd nIereQ;UGéi} i ons
and to foll ow advi ce he, exam nﬁ autonmtfi cal l i ncor por at ed

into the disfdgte e”‘ g 1@&%698 EF’@%e‘?ﬁ%ﬁ’r‘b‘ﬁ Q4 {TR%)ude an
altered | evaed e time xc@imnulexﬂ:sblpsslme Yf an operator or nur se

monitoring a rhh(% &R@??@rcfé‘fam%@%ﬁ?to 3 : Yoild /L sfseoe't%até“?:gx%tz@y be

a 20 pr obl em vm t erst and respon
questions, ¥ere ﬁ@ﬁsa|tf§trmt@§E@xam:ﬁaﬁsontm i yeude mma'wwtate 562

invoged.  wherein it |detdaHDABA Yy Sirerhs00ifet @ensiep tdio tfmpRatient is

0.0, which indicates that the time density analysis could not
be performed. At the completion of establishing the value of
TDR at either state 562 or 568, the computer 102 moves to
terminal state 570 wherein the meta process terminates,
25 " returns the match counter MC and the time density ratio TDR,
and returns control to the evaluation process 254 (Figure

10).
The interaction of the meta analyses for cause and for
anatomic system can be conceptualized by means of a simple
30 geometric metaphor. Consider a two dimensional array in
which the causes of disease (trauma, infection,
allergy/immune, and so forth) are placed on the "Y" axis, or
ordinate, and the anatomic systems of the body (cardiac,
respiratory, nervous system, and so forth) are placed on the
35 "X" axis or abscigssa. Disease then can be represented by, or
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not sufficiently oriented based on the results of the nental 25 st at us

exam nation, the system 100 will ask to speak to soneone ot her than
the patientWOSBO37one else is avail abl e, the MDATA syRET&ISSTOBI&an
contact the energency nedical services systemin the patient's area -

.B f the systemi@qyﬁodtttaad at, 6:11@?@;%&5&@&%%& gﬁeg:t@aagcapmtﬁo%zé{)e
egl nni ng at t (0] 1. gur e Corrput er
f{éaﬁ 8a\§§ co%ré]rt%ﬁ"bcé system. ;

initializes th 2 variab zero. Moving to
state 682, the conp%ﬁeﬁiaskgathélp@ﬂﬁennllustratgpest|©mn#ﬂder ltrheé hecwo-
presently prefgimecs esbori 4By shd¥h in TabIBESti S "What day of the
week is jt?" I f the person é% answers the question correctly, as
determ rmed by a deci sion state 684&2AR4e Tonputer 102 increnments the
val ue of Score by VWO 98/ 02837

PCT/ US97/ 12162 on&BTRPAS RBFRITREPHYr e NEFVOYSor - - theDparRsalogic

did not nswer theg TIrst questron correctry, tne conpurer 102 noves
to state 688 v@égﬁﬁq? t he|conputer 102 asks the patient Question #2.
In the presently preferre¢d enbodinent, the 5 qguestion is "what nonth
of the year is it?" |If §he person answers the question correctly,
as determ ned Bpfgctddonsion state 690, the cenputer 102 increnents

t he vahkye of Score by one. After Score is increnmented or if the
patient did not amswer the second question correctly, the conputer
102 noves 10 allk@g$taté 694 wherein the conputer 102 asks the patient
Question #3. I n tﬁé pré¢sently preferred enbodi nent, the . guestion
is "who is the President]of the United States?" If t he person
answers the question corfectly, as determ ned by a decision state
696, the conmputer increnments the value of 15 Score by one. After Score
is incremented.-at state $98 or if the patient did not answer the
third question correctly| the conmput er 102 noves through of f - page
connecidr A 698umera deci sion state 700 on Figure 16b. At
deci sion state 700, the vonputer 102 conpares the 20 score to the
mental status_gexamthresh a decision state . 700. If the score
meets or exceggs tHE Phr %hoT%’ 1§ hdn ghRWs an  infgqtdonst aRudhecapereratns

to the eval uaheomopsosygsseat repabeented at?@ﬁeamdtéhgedtﬁgﬂosfi@h@vaéuééiOn
conti nues. LE ghe §ggr £ eSrd t reshol d

val ue, the congutere fig 3c%%3%§ to g%%%géggf wher S@g hggg%grsaiﬁﬁhﬁnde
flag i €%set RETXVoug PEﬁ&FW@ The MDATA system 100 mnll then ask, at a

deci si on state 703pfi EoseBRCNE€aEh SEiSe %@'dl@éla%et eaﬁOBé' PYether d_-t&:tt?ed

informtion

consul tati on. f.n | se.is avail.abl e, ne
gat hered up {8 sug%?n% ef; ﬁ%e ¥ SRANRAT i n§§f§ of would be'broken down

(or sub v:.ded) into bacterial and viral, and bacterial would

be further broken down into gram positive and gram negative,

25 and dgram positive would be further yet broken down into

streptococcus, and so on. The anatomic systems could be
broken down in a similar way.

As a patient uses the system 100, and as the meta

analyses for cause and for anatomic system attribute causes

30 to disease processes and record the anatomic systems

involved, a three-dimensional cube (a "meta cube") is

produced composed of these stacked two-dimensional arrays.

The "Z" axis coordinate of each layer is the time of the
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30 to Pending file 269 at state 704 and then, at state 705, the

tel ephone call with the patient is transferred to a nedi cal staff .
person. |{ycsumnese el se is available, as determ ned at PCHUSM21H3. and
is able and willing to continue the eval uation process of the
patient, as determ ned at state 706, the 35 conput er 102 asks the person
if he or shé’ait§e§tr &gFepspifation ohsainednfren thesystem clpck: Ha -gerson

responds "yese mdient that the actual intersection offﬁhe cause and WO
98/ 02837 S97/.12

PCL/.
conput er 103735 BREs SRS T SCSPER: * g&lcﬁtﬁf‘gc ggcé'}ggn?s%g rt state
940 on figure 12§‘hel f"méea peuberi ithewt rgpregester el summatigssich ashe the
conputser Q%len|tn\é0k§§te{-5'@t1é‘§5|v§:[t5}f‘t the systcidi $hbatiFbudiPCespe274 at

start state@é onf| % Aft er aSS|stant registration or
| ogin, the e Patleﬂ%’r BePRFRaP1SEQTY *BBSHRERE HSLRE
ment al st at uemmammabdea as well [arsocessehelianaatteacarztﬁingsa\mﬂ gaeias

process 254 re%'ﬂée%atlentt 5, éﬁ Ehearfnfjec?c;] ﬁé/al'HQ{%FQBBEQCE??; égeany

. new i nformation e sesston W e Wi t he
patient's 1@11°w|§ayterweehseéulha%éweﬁu te ke deaee 348 or to pend| ng file

269 19 at St@‘é@.n§47t@ﬁfléﬂﬂee 7rﬂbdéiﬁﬁf§1dlrﬁ1£l: awet h@&ethezsesama
continued in rg\} referred

enbodi nent , “PRE 3?&8 8?“&%?&%&%%@"’?@?8‘: ‘g&h praCtlcgﬂfvo‘“erLc RAfee. O
course, in deer &heod"@nt spoddfihetent i85 agaduestimas tbube askedhod t he

patient may rQ?r%%bh‘té%‘iohn t@ﬁruatrgr n&e' | 3L SpuRc LA™ é‘fp%ye%n §9§m

XI'll. Semanti screpancy Ev
Figure 17, pedpdtrdeganttic %Wﬁ:y "Th Uy al eRERr FOUPPAL (BE-)ER? 510
defined in Elegueeeiaeb spktibBties bydessd | ked. , Thed3RERi2E) HaesesBENOr

nor e questlon th for_ the sang |nf lon at different tlrres
and in othe élcx%te i&dllt t%erlatl{jl?ferent e\ﬁaﬁ‘gatl prlahaenean%?/\%?]é Ve b

the 25 pape@nﬁlawebtfhéna%@rrpgr%utw tsueh tdve neperrdwgy00rt cahdiplogy,
determ ne tbﬁlﬂ'@”&@ioﬁiﬁéﬂﬁapfplta% B@Eb%ﬂbes a specialty B%Q'cﬁnbﬂgcaicé
start state,71 dg‘-'rﬂc rrg‘#t)er 1(9)2 to sta#e 716 recites a
message to the 4 THRS (??r"éseﬁ’ﬁ)e'prﬁ'f“é i Mt ©F't he
nmessage is 'inéafem;\enst Hise3d6e. Thr éardhgrt thigbsetaphoNUMBER' raphédieyt he

comput el 9eRgEd! APnch intARAIRDIAT €6 Ulds JUPCEL a8 be | B T BEUEARTE
dimension of the model, and the frequency of an occurrence of

a disease is the fifth dimension. BEthical and moral

responsibility could be a sixth dimension of the model.

25 _
Node Map Traverse Analysis
The MDATA system 100 uses a '"neural net emulator"
program to determine if patterns produced by patients, as
they traverse down the nodes (creating "node tracks" of the
30 algorithms in the course of a consultation, may be early

predictors of disease. Somewhat like the "meta cube," the
"node tracks" can be superimposed, rather than stacked, upon
one another to create a two-dimensional array. This time,
however, the pattern produced represents the sum of the

35 patient’s previous consultations. In the MDATA system 100,
this is called a "node track traverse analysis."
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i ncl usive) as NUMBER which is kept in a session nenory vari abl e.
Then, after a predetermned tine interval at state 718, 35 the conputer
102 noves MWO88%/8A837 720 and recites a request of the pa®CEMSITN26H t he

pr esently preferred enbodi nent, the

\Maégy(y%%%éle, the MDATA s¥stem 100 may discover that the
PCT/ US97/ 12162 yest is "please

ne the three digit nunber.
The P&&tt&r’idé‘atthéﬁ PERPEFEd YReD it igft SPRP T ‘g’ﬁ |Séf'ﬁttei“h
response to stzaat difZ@ragai osies heféﬂ‘@ﬁl%dcmﬁ ofndi Rerheapryough, and/a:rziaabl e

at _a deci si on g f t te
ret urns at stat gﬁ}? a?sg.tshknaytp EEE:LUE §? Aiﬁg %IH q{mﬁl}e %n pr 5gess
(Fi gur e 510b) . pricdquredchumirnr sa dpaﬁ@sn‘c consuﬁmscrthet r@f%@muf-@r iozreasedns,

at state 726 Wlehnarhatldss uquacmn ahd knetl@htchao@éatna?t beNpREaGet I vel Bfl he
presently preferred nbodi ment, if the return status of the SDER 510

is "fail", 1091iabg é‘\?zﬂ‘l% on process 254 automatically invokes the
ment al st at us exam nation function 508. XI'V.

Past Medical Hi story Routin rd ¢ 4 re 18, the Past
Medi cal History Routine 15 eXII( b c%’e lob will be
descri Béd. The Referré@ﬂteﬁﬁsFéguﬁeﬁatllG@ntalsdpééb: ecdnemtal osgatise,

which is exafdmat3font heukMh 8at B e3d€8nedr 6in opdedrko ib8 senbol be
tabl e gnenthe atlﬁgélosmtothesstemlo . During the
eval uati on pr GEESTiPEA TOEDERdr fHARMP b§XIPEP ROt &F Fp Seriggpof

before a part iquels&nmmdl'caédalt@orashasss tihd t patkent 0s orienteitiifon t bakt

necessary itemgiare RS tho S &b&él%éoﬁ%?e the O%pgé&?? héefgg{Ll&?EY £Q

negative TEST result s e system I en
provi dé5t he nFesPRFIAS %@ér—éans and tgj §PALPW] ﬁfiUF-Frﬁtl oRD¢| aXamanpriRn

(Si)z 25 i 1sd Ihegﬂw&éigyusmmgom&d dpahaasetelﬁe'_'mruiudgum loEbehny
as I ndicate t St at " Condi t e e

G 2 o ropoptenCiBbge Preenatrr & il Sndide analpgreg, 1Rkdibse
croup (RLTB) abgsriichwsnedisagnosif fam cymrpatior or nurkel dmenitdhénbabal
i's passed so EE% BMHR %M’&Wt a§0 any %‘fﬁé' 288150 @fdee EQ? 3&1 ity

of the syst em 10 as di¢al histor uestion In"th

mi ddl e28f thepﬁﬁ?gllﬁﬁ‘t waﬁh “the ca&%%ﬁ?&&lw 5O RS AT O 56 EBOPAetO
patient from haesmndons, théersrsivatatilseexanihatioMdy glest bennahtglly
during the ;.vokkfQistration process. The bool ean result, or scalar

val ue,
If the MDATA system 100 determines that the patient is

not sufficiently oriented based on the results of the mental

25 status examination, the system 100 will ask to speak to
someone other than the patient. If no one else is available,
the MDATA system 100 can contact the emergency medical
services system in the patient’s area if the system knows the
patient’s present geographic position.

30 Beginning at a start state 680 of Figure 16a, the
computer 102 initializes the value of a variable Score to be
zero. Moving to state 682, the computer asks the patient
Question #1. In the presently preferred embodiment, the
question is "what day of the week is it?" If the person

35 answers the question correctly, as determined by a decision
state 684, the computer 102 increments the value of Score by
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PCT/ US97/,3%8/82837 and the algorithmcan use it in deci .I%ﬁgqﬁ 1639,
e.g., If 6 PMHRLTB1=True Then 4310 El se 4320. R egl nni ng at

a start state 742 IR &r, 102 nov o State 744 proppts
t he patient °PBr tﬁgtt %ssgl%né:erré cé?cr%"entegorﬂﬁ t’l‘{) iRt RET ek, $h% Ergt ate
746, the cenpweerth@2first @ﬁep@anscoheecmwn’aheonotppovedetloatmsvwse 744
and asks the, grate P%fa'ee%hé{emetﬁ%pe@érﬁgxéé% Ohy t'Q@késé:I %;rﬁg‘t:leypv' ng

to a decision state 748 he pati reso tin

whet her t heRREBEAPBd #4f or f&t |"6’r1a |Erﬁﬁ?ﬁ‘%l:¥ PFFfFH'E eﬁ‘at%i“k?%dlmnt' nbhe
correst, thaesonpht és l@hapr moaehs dfo tHeaty@eadbQid adit?" If demermaﬁeonf t he
atient wou a h tr aj $ t he
P égfvluékg Re &ngpé %1689%%&&:?9 s taet?gmf{xggtﬁg 1$ o

conput er 00 ack t he
dat a agai n state ﬁ%@; the computer;drqanmczm@m l!iﬂ'lﬁﬂsvaﬂugt afe8¢6n6tbyt he

eval uation grpcesariar Scd&%‘g%r%ngygmented or if tHd @ ifﬁéﬁ?“di@négied

data is correct, as, deter mg state 74 t he congut er
advances to2BFYEE TBS SFTPD q“esqlr%rt 97 %% Yoo ket FEMPREBE| 102)MaY@St he
dat ai1val ue ta tdmte 694 swindacdin abhe fmm;b\haemaunentas}a&]etmrrppﬁﬂeﬂQZ

then return u%QH_o aly st at ?Ln?ﬁ:[het Opi-g'gez@y%f g&E%QrBFSC% ddiment , | the

XV. Physica am nat i
Physi cal Seffreski@nnaSi (5‘ﬁh° *is thg Lﬁi’cﬁﬁléif?f?{-l:@fdéhiengéltiﬁ FEgates1fb Il be

descri bed. éh@Spers@hyansaérgxan% nthégﬁléﬁncé@fé@ii%[)bﬁs deeeeRiihd@® W@t ent
under the d|r ction_of tt lr\T/glé'IG' em 100 The ATA %/ste 100

i s desi gned®t 8SFUREPROR 5‘? %‘fs TRtheT increments,She (FARUS Phil |y
craf 1Bd queStevesbyiome, RASter yScCtmij is mcrph:psitedl atf sndtagesel oci if£d
fromthe pa&h@%aueJ@eaf-dar{& %lewezt RS £ 3O ﬁgéﬁﬁésd\@ﬁ”cé Peﬁé’ﬂ%“@ﬁ‘ of

certain | aboratory test can I ncrease t accuracy o | agnosi s
as wel | as RRPputer 1°&et"é?‘fﬁ§1e”ﬂﬁ‘é“35pf’5§r’?éﬂé {GRIREFERT rRcbifrerf®at? ons.
For ' tﬂeslﬂéfaﬁOQtaaeI\MUAoﬁyBi@ﬁrHOme agnostic and Treatnment Kit

is available for gﬁlea)isg_%y es’l-,taﬁ: 480t h&gagkgggtpgs 1LBe é’bﬁn&agé?n&

Di agnostic and TAeat udi ng Vi sua SHeT | i ng
char29 and PeR5FHHY Ghfe MEDARA §9§t:§ﬁ1 exameqlereshold at a decision state

700. 1If the score meets or exceeds the threshold, then the
mental status exam returns to the evaluation process at state
701 and the diagnostic evaluation continues. If the score
does not reach or exceed the threshold value, the computer
25 ., 102 moves to state 702 wherein the operating mode flag is set
to Pending. The MDATA system 100 will then ask, at a
decision state 703, if somecne else is available to continue
the consultation. If no one else is available, any new
information gathered up to this point in the session is saved
30 to Pending file 269 at state 704 and then, at state 705, the
telephone call with the patient is transferred to a medical
staff person. If someone else is available, as determined at
state 703, and is able and willing to continue the evaluation
process of the patient, as determined at state 706, the
35 computer 102 asks the person if he or she is a registered
assistant at state 707. If the person responds "yes", the
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PCT/ US97/ 12162 stethoscope” to assess intracranial or carotid
bruits, thW098/02837 jnformation will be used in the di agnost PETHSSELE2 55
wel | . The NMDATA systen1100 is also able to play tones of
different fre uenC|es n5|t to .e te audi [i $hi ng
for hearing ag: ?illag % he aesxsal rq-laélat ?ﬁ’ B%E ﬁ/% atststg%%
to detect thesmﬁtba@épapndéés@age1@@ heéﬁlﬁ@e persornc 4§s 8@thy 5ﬁgé@éﬁ§ﬁﬁc

neur oma. assistanBegi nE‘th 3&01\?91%@:” stoat e {4Pokbbe aUt @ksi@2ant
branches to one qr

exami nation pro
dependi ng on FﬁgléﬁFPéﬁPnp¥58F§ﬁFa§ d 4wt SEGTtp RERES; ﬁ%gﬂyops%lgure l4a.
avai | ablse for afserbgskshetpatieeadisthhesioproacaddgrias thel colmputer 102 howes
di agnostic tests 77 . Vet .9 7 er.yab S Lgn
776, cllnlcal% ouné%ﬁg%&r%tﬁg 7?@8 aﬁﬁrggﬁ thd h%nta%tgf ggboe%gbégagi§n
A variety of n@nseéﬁa&ﬁ@ﬁﬁﬂ?ﬂﬁ&ﬂ%ﬁ@W@h%f%V%k%§¢b%meP?@FeSS 254 geeupest he

patient. New gadvengesnd bPitHeLeraolady onl ﬁﬁbaégagzs:; any aléaewngs%ae&ban

of urine dipstic oduc by Apes a
nonocl onal 9?55 egegP§1§§cﬁk3553551°n W+%i)&%”%ﬁ1§§%ﬁg %%ﬁ gﬁﬁ&&ﬂtbﬁ
Hybri t eoh[ errbastainédmcam bistory Hile atspeateudrtsfotr abomxnding édlle 265be

per formed al b@MBeQYe! 38 5P Fighak! %gt dHBEEh: nENBn WhEERLIORNDT SLUENPATA
system e use
bl ood, cnm:mxeé lerkmayx ePr opeméam:ym@ @st er a9t it cRYPAgNL1Y

cystitis or apbbaddeed BhB6HLAABNt25the value df SEEEIcodld HeéS@erBlCBnedf
t he nDnocIonaI ant|3%£ée technm

(0] a
bl o0d st botBBr alie %) SPE n T rabRET ehkndupeRks, SR RErBhs
succesgbul | y questiobsi g @anSByddpﬁbehecpaauehonmamhbeugé1&lgbdc@netbﬁ to

measure their ghggg §gg§hsagkgﬁ RLhekiipg &bggir finger to get 30 a smal
sanpl e of bl oo ATA system Hone Di agnostic and Treat ment

Kit al so cont ai ns eqU|pnent to allow the patient, or someone else, to
nmeasure the patient's vital signs 774. A blood pressure cuff and
thermometer are incl ude; widlyJnsid yold QN 20ty TR FudlSe Sbueinds Wl as
i nstructions to nmeasure pul . )

-92- 20 Referring to Figure 17, the semantic discrepancy

evaluator routine (SDER).510 defined in Figure 10b will be
described. The SDER 510 uses one or more questions that ask
for the same information at different times, and in other
embodiments, in different ways. The answers given by the

25 patient are then compared within the system 100 to help
determine the mental status of the patient.

Beginning at a start state 712, the computer 102 moves
to state 716 and recites a message to the patient. In the
presently preferred embodiment, the message is "remember this

30 three digit number...NUMBER", where the computer generates a
random three digit number (i.e., in the range 100 to 999
inclusive) as NUMBER which is kept in a session memory'
variable.

Then, after a predetermined time interval at state 718,

35 the computer 102 moves to state 720 and recites a request of
the patient. In the presently preferred embodiment, the
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The patient may be directed by the system 100 to observe vari ous

physi cal n For exanpl e, a headache patient ] sked
to pal pat‘é( t%ﬁ terrpor al artery area, and to | ook Jf:w(‘#gﬁﬁlsges in
the mrror to identify the ptosis and 5 tearing of a cluster headache

or to identibyuebe Sisanylease teldr mea gHeat thibye 0aLgit Wnibagut'e NEheow

angl e glaucona | e

di agnostic putel éo%r eké? ?&%fg@o X ngI“bEQ %‘b‘%’ I@Nrgéed grtgg}/\lo@orrgﬁ who
(using the wBApAn§ys$@nS§aGﬁ|ﬁéopaaghaﬁéytb@sNUﬁ §%dk@mt|£n»fb¢r$emery |
HCG | munoCogeerbliat henhegetidssaystREOdured I wer hbABBES hhtch, the

find t that sh t. hey., f t

when Sonsul EPREUERE Sy SHHGRe SuRIES 22k 1TEn & S of parhcFEar o
protein in hae evalwaaidnt peoneasur(é‘urenre 10b) . oIfhthe viumbessgds sbows a
significant EE?ﬁ ' BnBCLoRb 00l 1oz riFHLE stdlh 136 WA LH BO8khLus of,

presentation O ead of going oct or
of fice, pat ifemlsteo@h@ evaluatap§opa§6e§ﬁe NMT%PSyR?W%t%r@rﬁfﬁgﬁ%@tlc

and Treat negppKdiment, ift eheolrlaeatrnsaeratﬁs ot treespEw sh@n1§eﬂﬁla1hem to a
desi gﬁat ed ana saves, time for the

~_Lab
st 48755 ene gya>RRcih BEREEHCERE, P T Shage it S R AT S
travel i ng. Gvstuwssksamdnagion fungtapni 268.in this type of
| aborat ory anal ysis. The MDATA system 100 records clinically

rel evant sounds 778 of a patient such as the cough of bronchitis,
the seal 25 bark coud®V ?ﬁ&gﬁg—-@;—ﬂ%ﬁ%—#%%‘ﬁ—hg%ry stridor of

epiglottitis. ThesgespundstarrEidlixy tiszedharchs ofeddcal Hhgtory Roupdhéent's
medi gal rec%ﬁnﬁgh%&z “&%Pﬂné&‘%ﬁep‘i@h% % Lw%[l be, deg]::rg.%% gSystefy 100,

the 3ystem can S cough over time to
be sure thafonrkhentsugh ?sPBGlent FeBabyi ngdasal thiseimyy. £ile, which ighe

general congapt ef tReordiingaedshad s, el 16AdeA to the smﬁwct@s‘;@l in
the article nm Cr.oco uter-b_eltseg |lnterac ound an Si s

system C WEPi dRernBtpestet 18 n to Eki‘ﬁbl YSLET i]ho E)tué'rml‘aetﬁlb s and
Prograns i neBrdpstionnpro8bss 25199; TESTThe peniugrmeédumdthanesbmmser

systgp desghbb@rdrlt® a partifhldfFhB8icaPhibbeathAn sl 8GoNdiibg and
software prgggié nghat necessary items are present in thegsymbol table.
The effect of a negative TEST result is that the system 100
prompts the patient to provide the missing past medical
history information via the PMHR 512.
25 ‘ The PMHR 512 uses an input parameter "condition label"*
(L) as indicated at State 740. The "Condition 1label" is
unique, e.g., PMHRLTBl corresponds to the first PMH object
tested in the croup (RLTB) algorithm: diagnosis for croup in
children. The label is passed so that PMHR 512 knows what
30 questions to ask. The ability of the system 100 to ask a
past medical history question in the middle of the evaluation
process 254 is a feature that saves the patient from having
to answer the entire PMH questionnaire during the
registration process. The boolean result, or scalar value,
35 is stored in the symbol table under this label (PMHRLTRB1),
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a cough sound. The MDATA system 100 uses the tel ephone handset

m cr ophone wasg/ezg3ancti on with an anplifier to pr ocur eCIV897/12162
clinical sounds. These sounds are then transmtted to the
system 100 wher@ tdiRy RA§otithRl 88n uBe itdi O tdgefs 1sh NGaVPnPardgl22 13nd
recorded to a_file in the p%tle%g nedl%%L hi st ory dat abase 228 on the
hard drive 15FMERLTBlIrnie Then 4310 Else 4328, \DATA system 100 is

buil ding a |ibrarypBefgicinitigalt a starouwttdsd a2 althewsopphiternd 0Qr moves
profiles to be d I t e e V, . I_ni.cal
sound to the gfb%g%f%??%4 Lt &g?m§$%a#§%c%%gfe%?égﬁ%g?g%qﬁé%ﬂg§§#§pégg}he
MDATA syst em fomdition c@dard. confjavengheexosgatel Hpat FBAt FTPRHeE B odRE
library- to repeat@f dte thersamghicd phevndddent b6asényiaraha hBrsethbat
eventual | y have heen diga gosed as Igng ganceg, 15, Iggﬁdditign, t he
patient's rec&PF*§P% g SnaRBFRE PG BLOTMAGLOR; 15 FOHE hrand WehPH&© 2
peri odi cal | y decdsdeth agtiatenpz4&d the paaienévi oespordsr dyngsndikasing
all ows the MD 1 : al an | .u th
hoar seness thg}égg%l%%g% Qgp%gtggoéﬂggghggagﬁn%u‘?cg}%%%hequ;ﬁ?lgn?kgavggal
cords. 120 not gErrefe. sitdithosesputerg(idx praeceede tUmt shprews’Gtheto

soundsha ph?'sa%ita&m}i# drhene pdy Dugh vanﬁ%gh@éceeeaé@?ﬁ& the dlaftraaa;ﬁ kit ed
over the tel ephone. e tele-stethoscope S ncti ona Si ar
Do that descr PR PRRLRe 1962507 (R ERRRUCer' 103 arna.RRRK S FERSE T4

" Tel ecomuni canidorpron@etis | thelepptSohte 26 the\ndatzaagakeal t HfCamet, the
Probl ens?". g'@fé\ LeleS- 908t RReeRe &80 state 7%3r ot $heheviYPA%A sysheBrL4aQ to
greatly expand the spectrum of its sound analyses to include heart
nur nur 33 t he BFdBUEeofl0B) - jintracranial aneurysns, breathing sounds |ike
t he wheezes of I1f atlehmRwidehltered aatal igorgegbye hAeagktéamitea, aor
even the 30 wel un of l.ntestipal ohstruction. There
is nore inf orr?n% ?'Sn ?%QCI ickﬁrf%alc_%g‘gh‘% s t#ﬁgg N BE " €8 rse%?te%er?ts_ezd Sgga

t wo- di mensi onahspaiier kheatasmdig imsddiabel (L) Tandsthe rdata. galueoini the

are used to sBiboli thellentor the PEPEERS. OFTIHO WikipuitRix0 1d0MRhBR FBBLrE3N
be quantified. T are then pattern ma’:Téﬁgd usi ng an

he 35 sound
n-dineﬁgionalagrfgﬁFe 754 t@oﬁé?dgya ugitiire PERGSEF fonal array where

time is - 94- WD 98/ 02837
PCT/ US97/ 12162 repr %%9:n%ﬁgsﬁgaﬁh‘ée%fc%QEQEHQE%HM anplitude is

measured on ] - ) i .
Referring to Figure 13, the Physical Self Examination

function 514 defined in Figure 10b will be described. A

25 . physical examination can actually be done by the patient
under the direction of the MDATA system 100. The MDATA
system 100 is designed to function primarily based upon
responses to carefully crafted questions, i.e., history, énd
physical findings elicited from the patient. There are

30 times, however, when the addition of certain laboratory tests
can increase the accuracy of the diagnosis as well as help
determine the appropriate treatment recommendations. For
this reason, a MDATA system Home Diagnostic and Treatment Kit
is available for use by patients. If the patient has the

35 Home Diagnostic and Treatment Kit, including visual field
cards, Snelling chart, and possibly the MDATA system’s "tele-
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the Y coordinate. For exanple, a cough may be recorded at two tines
several days apart. In this exanple, the conputer 102 superi nposes
the wavef gygegpsyone cough upon the other 5 cough. T

non-overl apping parts of the pattern both above and gngﬁ?WEH?%sent
the di fferen‘éﬁelcﬁo%%p@m%na%b@g intracrdh2gY' &4 9&%&9@?@ IBP&%%D éﬁ’””ds

The area under _t hese.two curves Is I ntegrated to
‘The sum of thH& °matl°3r ¥idlober HEePndncihoedireppetint RTPFRSH| 25 e‘f'%hl:e
bet ween the 10 ThewMBATAdsysteha 0gonps Nnabebn@bIeasits eglamiQ,,{e%qu,fant

| sensi.t t acto
:; 2adi scussegiﬁg?ggﬁgﬁ 85&&5%%30&?% rht’orr?l(rég%'téﬁss ![ | {/\él %%I:e au‘slmg?/'éf%‘ﬁ]
the sobner |tefkkBs fomath@aring acuity. |This sillidws, Wfor exaupis, pehé er n
may be consi dohed fbfedSi00 td UEReR LRE Jhs 1%&&1%@611@%? egUeneY; 0 the

Y coordi nate, g he sane net hodol o |s used to quantity t
di fferences ©348¢€ Bgt fBeAPHECtROPBUFOBR: Thus, in a simlar way, all
aspects of Begindingn e reastaed. state 770, khet htSmpatéer mo2

mat chi ng SChﬁgEncﬂggf@Se&Ier@' W% %%S's%%all sghfegx;ﬂnﬁ'he dlf o e%é aspects
of the sound epen I ng upon I nrcal ——sou In
most 18oundsdePeReing on thensurreds RRablescardhalr eqUAPTEDS! i F namy tint

aspects. Theavallablé/efcgftué?é B}hQ:Heeb%tt'l\éﬁt' W@ﬁé@@cﬁr@éecﬁk@&%ld&
di fferent each of various_clinical sounds, such as heart

nurnurs, 25 h°m5ru#)’[€§§n% e§e5&§ugﬁg cst¥itdth  §7gRS0 T0f ¢ h.observable
Wien val ue( sphysbnakngighst 7e6 protinical FRend 8fearmiing 778 prariresdidy t he

system 100, tPerroupUbEr 7482 noves to state 782, recites the val ue
and rgguests the patient to confirm t he val ue. I f the patient
i ndi cafes that tHe YAIIREY Sf3home diggrestic destdt drRi avd avahlakke famn

state 784, thsedpnuliccpatient. 10w RIOGERES L8 Ei@ﬁ&ﬂxﬁﬁl&é}d Iinhiald ishd he

value into t bl,e,assaciated, wit curr, pati.ent.

tf the 2 valu gemsa%%g?ghorgr@ec lnss dgf‘éﬁ‘ﬁ#ﬁeauﬁﬁ B8cPsi gﬂ&&% X784,
the conput erSqbzrpedeeedsbyorneat en@ofonocdenslmaneibbdyheeds supdt iaant
woul d |ike tor¢oy® peawed ngr t Beosalde a8 BybritesR®, allow Ngncuguter 102

I_(g)gf)s @ack té)pé%eglgzgégoratory t]:céjsntcss Itoon be performed at home by the
PCT/ US97/ 121@3tient undeml. the| fditdwetimat i ofit tlweMDATA Wsghtemo trFoagain,
as ded:eimprned atiskald pe.cx@ ddn S}Bé‘t Bsé86 t'os &Péml ekgd, bl%?:)'r_i

conmputer 102 returns at_state 788 to the eval uation
10b). 5  PAETIGRS e (1R fHur €20, Lauke s er‘i’tStWé’Gls@al lBéﬁ@laﬂillég

cystitis or a bladder infection.

25 , In order to use much of the monoclonal antibody
technology, however, a small amount of blood must be obtained
by using a fingertip lancet. This is already successfully
being done by diabetics at home who use a glucometer td
measure their blood sugar after pricking their finger to get

30 a small sample of blood.

The MDATA system Home Diagnostic and Treatment Kit also
contains equipment to allow the patient, or someone else, to
measure the patient’s vital signs 774. A blood pressure cuff
and thermometer are included with instructions for their use

35 as well as instructions to measure pulse and respiratory
rate.
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Routine 516 defined in Figure 10b will be described. In the cour se

of executing a particular nedical algorithmin the eval uati on
process 254yvd agozepwWn at state 506), the conputer 102 peaytysoRatiest
addi tional nedical condition information of 10 the patient. This
information reflects the current condition of the patient, which is

in contrast to theTPRfBRFAEREMAY be digegEedcly fihe Myssast 199dELaPbRESYeY y

routine 512 (Fhﬁubﬁslﬁ)xy31cal g DgnPapte hi Fodr ¥xhh F:Qémiél R8addBBe Spat £6n€00
t hrough 814 of sane_as st ées 740

r,0 tine,516 a essenti a e
o O D e uoHiYhPs; PR b’ BEuBaLs SR F ElnaraY A1 etR S8R,
condition | abbekL?tdehgmeslaesaiuetlfxermmch o phdentnifly cahe ptosishasdory

questiog is tpeRe;askest darlcaasttt@ W@A&?&H@nor to 1@&{?@5??? £l 'E%
routi ne 516 the con tgl on | abel denotes new va ue deS| red

al gorithm ThEPERBReTNEEaPBY %ﬁﬁurZ'(ﬁlth a%‘iﬁea?%r?ﬁ)‘f IRF P T 1 RSP bed
her ei n. As an exampleXWf. howmehemMMBATRN isystAnelsms diagnostic

Ref erri ng now I 0 0 d rrpt om sever.i ty
anal ysi s func#‘%n%\%ét&%fgcng{dnllng@ggrgeltyﬁtl\ﬂ 'heE P Lder; 8. HofaR “who
review and fufesingdewe MOAToRYstenhe weinatmregnancy tieskt baegdwbn choon®

associphed w t S 0
An i rrp:gétant ?fg ggrgg I@%&%‘é@hb&%&%&%?ém %88alys pfo%u@lea bg{)qﬁty té@? ol | ow

or nonitor a PRREBRULEIRY SHE. 15| PLeFRARY. T%A?ﬁ hexi i gpPragnanghe
process of diBgtesi nghematornilsing the corgiem nfobuthdaiatte ceat airindat

ccton shouldaligol BiENngscaced SIALESLPAL 42 QL FIOUR | ON Sl EMAN0

may ask the e systemat a desi
usual |y of whtem Vi Fleve ang ssh%s a mgnl\ﬁnmntt rnalsepa@nemer dalldcsi

the I\@Tﬁ S;Yﬁé@ﬁﬁré\t thes is a @Féé&r@tﬁ%éé:{?atfd?ﬁo%’?ﬁé@&aé&% tahs\o
Bg;bggg7t rough t Fnstead of going to a doctor’ §C?F@§§eﬁ1§?§2ents could

initial problahsscrsetihegMOATAL spsisertss aicmewaaghostgurandoax)eatment Hit
order to exclygednasa Uahiems aEhﬁ&ﬂéE‘éHE rt%énngeﬂaa&ﬁem to a

attention. The system detecCts that I ent - ent case
(state 490 ofl3® ¢if%e afFdYsSith@s REFSEs: er'ﬁ*‘ﬁéssa"ses tl“BehefQ”é té‘rﬁ r%ﬁtﬁ(ﬁ% in
the evad uati candr dsesspbadadlypazefe - if the Pdt DAt Shasedigds culter d¢t i on

wWth the SySté?%#%?fﬁ& 49808%sashould a géebeOalnlgﬁ%egxggpt%%sbggﬁpf gDATA

syst em est abl NOST S m grai ne
probabi lity o]faboratorm@r@lmsmd the probability of confirmation of
m graine The MDATA system 100 records clinically relevant sounds

778 of a patient such as the cough of bronchitis, the seal
25 ° bark cough of croup or the inspiratory stridor of

epiglottitis. These sounds are digitized and stored in the

patient’s medical record. Then, using the re-enter feature

of the system 100, the system can monitor, for example, a

patient’s cough over time to be sure that the cough is
30 resolving as it should.

The general concept of recording and analyzing a cough
is disclosed in the article A microcomputer-based interactive
cough sound analysis system, C. William Thorpe, et al.,
published in Computer Methods and Programs in Biomedicine,

35 1991. The cough sound analysis system describes the

filtering, amplification, recording, and software processing
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10 reached threshold val ues, the patient would not repeat the

di agnostic process, which is the usual case. Cccasional |y,
however, Egg;u t for whom a diagnhosi s has not bee ﬁ% ed
will be as #ﬁqre enter the system 100. This patlg) ¢ a%%?n -

asked the di-agnosti c scree estions, _in addition to the initial
screeni ng gB&sfi §AYSH Ounry( éxfjlbe FRET BT T2 BIRF prnl R SRERRRAI ng
guesti ons handse(:sttaierd@&om Fllrgucen:h@a):tlbh t et WDATA sypléeMiédl to not

able to estghbiabea dhaonasin;bet asbeaRBler DRREEAL sBEnds are cRLR |

referred to a physician f er eval uation I n, addition to
the re-ent eFTRBEDYEEE: Heo I\/I§RFA systewm 100 wheys HeheX hereaphblte¥sdio

cal | dsat I enaﬁgga:ﬁkeanu@&ﬁgr VPO board 1zmradd)rﬁédwdﬁd3r&grae3§nér hen sewne
tren |ng met ol ogi e SS 0 at es

call, i. ﬁé cg sP’E%lcaﬁ hisfery éieag' CL%S 545 g" F+Y§ yg]% he
I\/DATA syst erﬁFiQﬁrESM can provide regul ar or per| odi c m)nl toring of

el derly parheNiBAIrA Epgtémh%sslesbw@hhl ani%ﬂpyaté@ B a new
t herapy becones _avaj |l abl e Man | ens for |ch tJhe VDATA

system 100 8P¥RAS that al%ﬂ‘(‘?‘? RANRAS 110! ‘tlr?rse§ﬁopﬁs FBeleped | Hrat al

quanipzati opeBite tloé WEhxee Seer ofythé @lsurr@ébmouria)ltoexhgpd:ﬁobﬁlﬁﬁitﬁal n

t hat sdesrlb tlent sbeln cale of
severity, REACH 1 r@ﬁ% spec ?lrce’f?ﬁ | a‘I %g"frrgg)g system 300 eri ty
t hreshol d amluMuq:@nmndatbeacmwiaa ip@atiginth tg the soupdyiibiany. 85

Ibnte[]esti Ngh¥e iW tdhe head@shBE ltEHé ;’salru;jiéﬂ iSe¥ehiidr to tHIWY Aok zed
_g7E © patlent a@@&ggfg§§g7geggad1agggsedngg lung cancer.

PCT/ US97/ 12162 In addikmonisehé, paedensasi kycoequof etloe promunaiation
consul tati OBfVMQ dr her @a@ﬂ}p'b%n elrfa.odl'c]:aiaﬂ%a;:égardéae ﬂgas é;ciima on

suddenl y as was nent’i oned earlier escrib WOr st
- headache of t?h@r«p*éwéﬁtrgcw%n% he REET & ldypstse heoMDAGA| gystem lo%ot%%i der

this to be gogerciayeyeagtbr ind SHHIAIAC Qe hoarseneben@naha@@ui@ welvi se
an i medi at g cgnsul tariogn w Cont i nui ng

t I a
in the head3the & exanp e a??e?eao?et%ﬁtgggxeng s vocfal Nt W ?h an

est aBPi shed di agho§t§1ﬁss&§k@981cn’@ei"nu7t&0al ig0a deumqeputbaﬁemls)mmmﬁg

questi ons, é&@n&@AIA a0 0vAd8d Mear thra8S§RSSCELiRosRpel i Ale t he
patlent s headache. assessi.n

P oot he TaTRSRLtrEaanver LAY celephoniar, SR EEIEpPFehBSetRRS LPRIAS ot

reference. Tmcsyshably similar to that described in the 1992 Arthur D.
Little report entitled "Telecommunications: Can It Help Solve
25 .America‘’s Health Care Problems?". The tele-stethoscope 780
permits the MDATA system 100 to greatly expand the spectrum
of its sound analyses tc include heart murmurs, the bruits of.
intracranial aneurysms, breathing sounds like the wheezes of
asthma and the rales of congestive heart failure, or even the
30 bowel sounds of an intestinal obstruction.

There is more information in clinical sounds than can be
represented by a two-dimensional pattern matching model.
Transforms, e.g., Fourier, are used to shift different
aspects of sounds into domains that can be quantified. The

35 sounds are then pattern matched using an n-dimensional array.
Consider a simple two dimensional array where time is
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100 is now able to anal yze any changes in the |level of 15 severity as

well as calculate the rate of change in severity over tinmne.
The synpt oM&WBIty anal ysis function 518 has a Nunber PCTRISOPIIAE S
(N) as an input paraneter as indicated at state 830. Nunber of

Points refers %}@EI?@ &tén CHI}J %I %ro%n%ﬁna%e a8§5t abgﬁgg Sr?%rgm%%%t ggae?ﬁ

|n|t|al consul i on a particular
re-enter consml‘li%ttYoﬁPQ}'dlnate Bé'gk‘nﬁpqaglpéle'aasmhsmm'e h%zx;ecmmded at

conput er det erggdasihd® severa days ap a(:N) tnetm&héx rﬁ%@{@ﬁ
points, at a decision state 834 : I S determ ned that e

25 conput er°A FPRBIATPLE R Hhe ‘8%%&‘?%“& N EYLpHRAN £he other
| i ne corfhecti ngpudte. t vbhe efien esneer bappd sg Usarigs sdfandss pattern botlheiwdve al

techni ques. Fgﬁ?e%@l% t 9e§}?§§n§3§zh@ }ﬁalﬂf@meﬁt:e }% th@anﬁgmgfgat e | S et

to be one because onl sed a
The conputer TERFEY n%e%l‘t’e% thes?‘dPeSOBn@S vabﬁ agespundeya tise rewo

Slope and PowpfvedSis mte@Qtaereal ned cSWtJiWCEhQnaE%g t%ﬁ@esﬁmabgatd@
process (Figure rned Sl ope and Power

1 r
parameters in 3iRes of tge)esgf’u%‘f%‘ﬁs ;ﬁecﬁﬁfs,s?"g:? g?f S%ﬁéemﬁ Retveen e
det er milrifes 35 two tsmaindshelrs eher dopadh bbengemelashnedf OrTlexargEhel tdrt area

i ncreasing is tR&P &@R5dLYeqt PAL oha ogfmgrﬁlggﬁnglbg%flfyéﬂgyy“%hléw

t wo
PCT/ US97/ 12162re digreafedgiereinbelowyoi flancsn ke Jppref sensisdver itthe

reaches a set gywanolthe sooner sinsteiRelD G WdtcHreke an approprj ate
reconmendat i on. t he MDATA syst em 100 finds that, everi ty
of the headd¢h& F’§'m§‘t13§| HaYerd igé’r%y t§r§‘e'f‘?§’[}be ‘ifu‘f ‘?

5 Sé at a tigieatdrvdihe st owardisatie arsd/ fa@qttelme:ypami ¢hie YO coordlnate
re-enter the Sbfﬁegéﬁes‘%%%dro'l@%?(tlse uséer td t&ua{r&:hfy theCHL A Y -

usual ly within ashortfifoperlo I'rd consul tation
gives the MDAPE FHhFEEVESi-nt %‘hHF' “in a s i1t WY f Pdrk ARG tSo
trend the severfi tspmfd tdeen HeadeaEsred) Thus, when the function 518 S

called by the eval i ieifls pacredd 4hE3 gﬁ%c@n%e Firetheht WiGRe A2re

determ ned at state f-anc
At stattd giveay tq rreh%o%ﬁi%remezaa@e@m ﬁésthﬁesgunéedanénpiQMr U@bna

line connecti Wxﬁzhhe &mﬁ.ﬁﬁcéﬁf EHcﬁﬂﬁi? pei ﬂﬁe’*asuﬂh‘i preﬁﬁ”&xb%tl%oun&é ef ghed
enbodi nent uses.

g%e nge §utt€¥ t chis a b
numeri cal appfos ﬁ‘atul (?na‘tn ACGUETFSr 256 ﬁd“"s lmpo(ﬁtfafrt‘:r éﬁﬂeﬁts The
equat i ons. @lehsmtelﬁbbmhﬁemeéartayfwsi@p@tﬂtamce of an aspect is different

for each of various clinical sounds, such as heart murmurs,
25 bruits, wheezes, coughs, stridor and so forth.
When value(s) from any of the procedures 772-780 are
procured by the system 100, the computer 102 moves to state
782, recites the value and requests the patient to confirm
the wvalue. If the patient indicates that the wvalue is
30 correct, as determined at a decision state 784, the computer
102 proceeds to state 786 and installs the value into the
symbol table associated with the current patient. If the
value is not correct, as determined at decision state 784,
the computer 102 proceeds to state 790 to determine if the
35 patient would like to try providing the value again. If so,
the computer 102 loops back to the beginning of the function
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wel | - known, standard curve fitting functions at state 844. | f

the system 100 determ nes that yet one or nore 20 addi t I onal

consul t atweyyg2437€. . beyond three consul tations, mgls,ﬂglme g.,
to establish a trend with certainty, it wil | agaln request the :
patient to re-enter_the systemat a later time. In this

situation, 5¥e th¥ée thRsiPatiessntdoes not efdsdncEOpo Y s aFaiused@si n
the cal cul atdéﬁéﬁtnfécﬁtaec 8date25790, or J hﬁtétz’étf?m;l@g tcbaaleeéfiormea

"sequential s t o severit al ysi 0 rmne_if
symtom i o COMBUGER n0p xetf B St MRS e, Va1 88 Bl Brlocest e
| i nes connectRigmxenad 0h)rst and second p0| nt t he second and third

poi it and then rddiit A Bt P tﬁ%elﬁgoflatCﬁhﬁﬂzaﬁeéondlt1fo

of these reach a pro ecl e appropriate
r econmrendat ifsGifneyiSién defined in Figpreni0katikhtde desaritad sevar the

slhope ﬁnal y dourdResof execﬁailzageae@aztche:uue@d lﬁéﬁ:ﬁ&ﬂk -magtbﬁfd?]@t iﬁmth@][‘
then the NDATA stem tion Ing,the rate o
change in 3§va1“taﬁ:em§1e eIy o 95 hgagy ?%Wt%ta} espeog) 't ghﬁ Te™PEETs| ope

anal yS| s), MAOR cey Hemusst laldittionsil oedigalofcondd tigpi dntfyrmatzon of

-99- 4 the p¥Pi8L0288; £ t lects th t
PCT/ U897/ 12162e pats wi t h l\/\?h J'nh ormea ﬁggdgg eefssget? |cr‘11rrve\3x§1r sgonﬁiﬁltéolns t he
first derFhat Ppsient, ‘”hmh 8013 4CPREGRE} attSs tBF s 1PEPEMASASR p

bel ow. Ti ne rerfuested byobhe pawer 'médixls hisdotrifersytphersie S@veyirley 18RPS
g;hgtggs 5for g!s %?%tofg information. The states 800 ER@%hEh 81f|°f
the rcutlne 516 are essentially the same as states 740
15 through 754 of routine 512, except that in routine 512 the
condition label (L) denotes a value for which a past medical
history question is to be asked during the evaluation
process, while in routine 516 the condition label denotes a
new value desired by the algorithm. Therefore, states 800-
20 814 are not further described herein.

XVI. Symptom Severity Analysis
Referring now to Figures 10a, 10b, and 21, the symptom
severity analysis function 518 defined in Figure 10b will be
25 - described. A review and further description of the re-enter
feature, which is associated with symptom severity analysis,
is also provided here.
An important feature of the MDATA system 100 is its
ability to follow or monitor a patient over time. If the
30 MDATA system 100 is in the process of diagnosing a patient’s
complaint but is not certain what action should be taken
{states 520-522 of Figure 10b), system 100 may ask the
patient to re-enter the system at a designated time, usually
within a few hours.
35 When the patient calls the MDATA system at the
designated time, the system takes the patient through the
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15 Note that a |ine connecting these three points forns a gently

sl oping straight |ine. The MDATA system 100 using this data

det er m neswe#/02831 t hough the synptomis getting worse, it i ®CT/USI/12162 ng
so in an arithnetical or linear way. That is, although 20 t he severity

of the s tom (o n t rate C I.S
i ncr easi %gp l%i’gﬂ beaBL o sé?&_éi’ﬁ%’ qgmt&lorfs r%gtggﬁngé gé%'f?é“rtehq
poi nts on thein ordey gbd éﬁctaéﬁeﬂ9qﬂﬁwﬁfqp¥ﬁWﬂrﬂ@a%p¥ﬁﬂhé§ecaﬁm@dlate

- 100- medichl 984@2483én. The system detects that the patient is a

gg@é?ﬁ?;/lZéGZ -enter case (state 490 of Figure 10a), adg then determl%ngton]

5 the re-entry point in the evaluation process based upon the
patient’s previous interaction with the system (state 492 of
Figure 10a). For example, if the MDATA system established a
diagnosis of migraine, that is, if both the probability of
migraine and the probability of confirmation of migraine

10 reached threshold values, the patient would not repeat the
diagnostic process, which is the usual case.

Occasionally, however, a patient for whom a diagnosis
has not been established will be asked to re-enter the s&stem
100. This patient is again asked the diagnostic screening

15 questions, in addition to the initial screening questions
(state 306 of Figure 7a) and problem screening questions
(state 483 of Figure 10a). If the MDATA system 100 is not
able to establish a diagnosis for a re-enter patient, he or
she is referred to a physician for further evaluation.

20 In addition to the ‘re-enter feature, the MDATA system
100 has the capability to call patients back in order to
monitor their progress. The same trending methodologies are
used regardless of who initiates the call, i.e., the system
or the patient. Using this capability, the MDATA system 100

25 + can provide regular or periodic monitoring of elderly
patients in their homes as well as inform patients when a new
therapy becomes available.

Many problems for which the MDATA system 100 offers
advice have absolute thresholds for the initial quantization

30 of the severity of a symptom. For example, chest pain that
is described by a patient as being 10 on a 1l0-scale of
severity, would reach the problem-specific initial symptom-
severity threshold and would mandate a consultation with a
physician.

35 Interestingly, with headache, an initial severity
characterized by the patient as 10 on a 10-scale would not,
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Tinme 10 The MDATA system 100 using the data of Table 5 determ nes
that, not only is the synptomrapidly getting worse, but nore

si gni ficapployoagaie rate at which the synmptomis getting Wopgguseriziszi S
al so increasing. In the MDATA system 100 th| s analysis 15 is termed -

an "exponent-i aJ tom severi filter. nts.who re-enter
the system ans’e"c%%ﬂ})t R é‘h’éj EeEugre an 1‘““136111""ﬁl sC gﬁﬁ??&?&'mn with
It is inporaagphysbchane tihfy irhadddrdiont,y the hepdabhenzame on swddenly

headache, i3 e te he. usne f

under | yi ng cauéealIg %ﬁ?wc&ﬂs@er&%ﬁe} wéd desﬁﬁﬁégm‘i‘r‘%d%}fghw‘%%% when
any synpt ontgadachappdl y%w&lem’- s llﬁédl &de MR‘@A/@&‘EW 0% r‘é‘éﬂk‘ht ly
advi sed as g8ef€s8ery.this to bal sS@@@sértpivetSehahgﬁ fOf BRNISSEREIONE

[ tho  anchPBIEEINIRs LAl 1Y n R0 SHBRCREFs 83n9u§%ﬁ§leanpv3F9?”r 2

branches t ophyaiei8n2. At state 842, the Sl ope and Power par arreters
are set to zero, OFRuUter s & arl%gag

state 840 to the gi\t/lg %gg?g TRt ]iégadache £§&\gﬁig gg§§ a rf\t{a ues
set at sted%iepuowigh ancegsablappgds AigaResder ds @cﬁ#«ﬁq itde tdktial act ed
on byothe and peyblemt sefe@hiigSGuédSdions, the MDATA system 100 again
-101- 8/ 02837 .

PCT/ US97/ 1ﬁ%§ess¢\e/§ t%mé severity of the patzf\ﬂtl ?Fggtaﬁgﬁt -&e[ﬁsésess:mg
Referring toheigeverivy ohdhy mmeTabyeth@ugssheaatlent refedntrad in
Figure 7d whé beselamcrdbeath ik dViPAHA Fémc%rrbéogeferencel s FREWAdegRd 1N

its approach to .di agnosi and treat | n medi ci ne, d| agnosi s
sinply means ﬁ% IGhato i §nag$ze atfﬁ’us?%@?n% pRotRem 18N8 1t rfat ment
refexs to v&m&enttyoans well ass rallcthlaz et akenraneeof hehaxayss eirfsdwer bl em
I's known. ,er time. Diagnosis is conposed of history, physical

exam nat i on, i magi ng studies, and | aboratory tests. Again, history
is by 10 f ar TRRSYREOT rﬁﬁi’fqréi'fty PRedys iisn LrARE ARt kS8 d?%l’ﬁ)@"ﬁ“beq n
fact, in nesf crbifieBoqiy) Hsidantsnpit pavghécéhahsi inihedted at dlatd have
So?ﬁgdsl)(rjrgf%f% tc\ﬁluﬁrg)%q:nosf SPQYn{:Qer%%grgf t tht:ehe pcnnt:hI Stforl)/éfa[rhe(ax'}/c are
20 establlshed during the .initial consultation for a particular

problem and during subsequent re-enter consultation(s).
Beginning at a start state 832, the computer determines the

value of (N), i.e., the number of reference points, at a
decision state B834. If it is determined that N=2, the
25 .computer 102 moves to state B36 to compute the slope of a

line connecting the two reference points using standard
mathematical techniques. Proceeding to state 838, & variable.
named Power is set to be one because only two reference
points are used at state 836. The computer 102 returns at
30 state B840, with output parameters Slope and Power as
determined by function 518, to the evaluation process (Figure

10b) .
Using the returned Slope and Power parameters in the
evaluation process 254, if the MDATA system 100 determines
35 that the severity of the headache, for example, is increasing
too rapidly, that is, if a slope of the line connecting two
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The treatnment side of nedicine is conceptually different 15 from

diagnosis in that, while the basic principles of making 12162 )
di agnosi s wg%y(ﬁgj-,he sane, treat ment is continually %ﬁﬂH@?’ﬁB. .
Treatment Is fundanmentally a "l ook-up" table with t he di agnosi s, age

B o O BBt B NP LS Yeverscy HLEMAETY g0 L BRckEAlhans

shown in Tabl
cubbyhol es or spgg%es époawaéétmake anoRPPEEPTEAER FﬁGPW‘EBQPtbS% hol ds the

treatnment for a giyenthe MDAGASE@SE€emTheoi BiAEEBELLAD ghaeaevaraw afdtaex
specific. The gontent s of the %ox are ¢ gésé%‘#g ﬁ1n |n .but, the

| ocati on heSFaFHS b FELh &K ggrrp oug tsodBénPhe
25 b&st anspbiadtiz treletémelpersilmy trateén att myyeaskott@mmament to

could literal Ly change Eﬁgmé’%@&g&fr‘g’ﬁﬁgaéﬁdm{ﬁné”thb'é)t'Csfor a  Bh€ra

devel oped and approved studies are
TABLE 6 30 consultation).gisypl Yéﬂlmﬁ/mpmeegmippé time. The

Di agnosi s third consdl€@tidiigives the MDATA sysﬁﬁﬁmﬂuﬁ1ﬂﬁidenp61nts of
antibiotic of _c r ent

Gate 95 CTRELRERGRS SEPR YRR 5P EAERE SAF, SarRENEY (2 thétafaadihee
updat etloi nst afbasecowdien t bher fungsiohe Ft iguraadited r byt mm evaluation

reconmendat i ogs , th lue of (N) th -ddbsrm ed t st
08/ 02837 | Process, the value is three, 2 ST ogyrd at s 46

The treat nent834bl 8BREahnBe CAMPREEFyY 192 ETEBFNSF F&t iSSRES 844. Appgrate

al ready know siej rtdéagﬂaﬁ-@iu&er 1 00rdeeettiifa s méhﬁnope and ga;atézersﬁ gan
consult the s stem gf%g ag Eh
n h

WI sh t the_a
| at est treat mehtTi g Pr congylfe f%re%cel ﬁ’oflél rke BF Eg
mai nt athed bepneferred emkedinant tussis témdwell knowneR\prawemthedneemod

hi story f||esw@§@h kg Qh'ﬁuﬁ@¥1c&@e%§%rox1matl RRW tE&RG IfDr Ndd DELES
for any of th VDATA sy stem

err er S ed int
100, patients ’c‘%ﬁ?%%m& { esltatéﬁas Oth8§k§6‘?’t°§’ﬂtetntl?€r BAY | YSFe %Vé?%m
100 back at twell-kmoweni enaeddfs curve hfdrer ide NIATA sy taem e é agg or

mai | the informatipp 49, \Aﬁéste‘t‘ hemgy ThE JASY§ g‘ent lggtc%él 8¢ netidy

patlents doctors new treat nen 1S 1 |
The cotRept cAdditigpral tepprerltatians hel pful REYING Sdurer ccnsul%ttw

aspects of therdli agapsédar preceseot batabliien @otkend wﬁftmgfertalﬂd’}e

| mgi ng nodal 1# of..choice. . (Like a nputerize raphy
(CT), Nhgnetlc es% %h%ereﬁ%est &hg pa 1en¥ to re- enggr %% 8Ys en\nqg
later time. In this situation, the three most recent

reference points are used in the calculation at state B844.
25 The system 100 then performs a "sequential symptom-
severity slope analysis" to determine if the symptom is
getting worse too rapidly as follows. The slopes of the
lines connecting the first and second point, the second and
third point, and then the first and third point are
30 calculated. If any of these reach a problem-specific
threshold, the appropriate recommendation is given.

If the sequential symptom-severity slope analysis does
not reveal the need to seek medical attention, then the MDATA
system 100, in addition to calculating the rate of change in

35 the severity of the symptom with respect to time (the slope
analysis), now calculates the rate of change of the rapidity
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(MRI)), and the | aboratory test(s) of choice. Therefore, the VDATA
system 100 al so naintains a table for imaging nodality of choice as.
wel | as I@B@gﬁ%@gy test(s) of choice in the 20 wor k- up pefrusdt/asiepsi s
of a particular conplaint. By nodul ari zi ng these aspects of -
t he di agnosi-s, as new i magi ng techni ques, |ike Positron En155|on
Torogr aphy ¥RER) whdshnithg, headacheyhg gevWF1a® TRy ThiFsis| FRe first
reconblnantd@MQvggqh@QIogy, are discovered, only the tables have to

be altered, not rith the Iv S . The
treatnent table &#&1 %é %&Eﬁﬁt ESECEFb%dr? %§°n F’%ﬁgﬁg?alTﬁﬂﬁ qgps
process 256cnMof itdwer €' X2 adie andathensympbde’ s severignocmaes 256t deyhas at
start gst at e w&60 zg3¢ proceeds to state 862 wherein the conputer
pronpts the caller t'o choose a 30 treatment sel ection nethod:

i Treatment selected from |l ayered TERGE, 4or ii. Treatnent
selected via direct entiry of a catal og nunber .

The first selection netthod entails the use of the nenu- 35 driven
treatment selection pgrocess 864 which wll be descri bed

her ei nbel ow P¥™BERPuncti on with Figure 23.  The second sel ection

nmet hod at st aeeeBbByuses a treatnent table '

-103- WD 98402837

PCT/ U897/ 12162 cat al og nessage nunber. Phis catalog is part of the
pati ent i nformatfi on package, a section of which appears in Table 7.
The treatnment table catjalog is organi z&d by anatom c area and

di agnosi s, and when applicable, by age and gender. After the 5 pati ent
sel ects a catal og nunbgr, tife conputer 102 stores the selection in
a nenory variable M. As an alternate sel ection nethod, the
system 100 allows the patient to directly enter the ICD[err]9[err] CM
code for their problem—Tm s —Tase, the conmputer 102 will | ook-up
the ICDlerr]9[err]CM code in an 10 Tl“lenternal cross-reference table to
i dentsfy the catal og nunber, and set the nenory variable 'M to
this catalo

Portion of %Fggtﬁ%ﬁg #ngfﬁe(iﬁanCt¥ﬂ? these three q&éﬁﬁﬁLé@§ms lpg%giz&

Di agnosi s sloping straight line. TKheMRATA system 100 using this data

determines that, although the symptom is getting worse, it is
doing so in an arithmetical or linear way. That is, although
20 the severity of the symptom is increasing, the symptom’s rate

of change is not increasing.

25
In contrast, a line connecting the three points on the
graph of Table 5 forms a sharply upturned curve.
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20 Epi | epsy 1101

Meni ngitis 2 years old & younger 1201

over 2 yeaMO 83/¢p837 1202 25 Depr essi onPCT/US97/12162

Mal e Under age 50 1301

50 years and ol der 1303 30 TARLE 5 Female

Under age 50 - 1302 50 years and ol der

1304 Once thhe value of the nmenory vargable 'M is established

35 by process 864 or| state 866, the conmputer 102 noves to state

868 and pl ays dygtident jmessage 'M to the patient. At the

concl usi on of treatnent jnessage pl ayback, the conputer 102 noves to

a decision st A¥FFY At state 870 the conputer 102 checks for

exi stence of 40 socilety nessage 'M. The soci ety nessage category

cont ain i nf or matji on about organi zations that assist patients with a
particul ar di sease. | f{ the society nessage 'M does not exi st, the
conput er 102 noves to a |decision state 874.

-104- WO 98/ (2837

PCT/ US97/ 12162 O herwi se, the conputer 102 wll nove to state 872
wherein it -playqd society nessage 'M to the patient.” At the end of

t he society nesgage 'M, the conputer noves to state 874.

At state 874, the conputer 102 checks#]iq{ethe exi stence 5 of an
over-the-counter (OTC) nessage 'M. e OIC nessage category
contai¥% information about generally avail abl e over- . t he- counter
medi cations arxk hccxjmemrsﬁ.eﬂaﬁt 1boruﬁiagr tiheUldta of Tabléagna@skerminkk the
OrC nessage .M _doe no} exi st t he . .conput er noves to.state 878.
Ot hervi se, t HPtombiteP Y2 e SYRRFED FAPAELY SSTe RRAIGTE 1 O ByeTC
message ' M tsigrig€icantly,paheenate At twhecdndhef sytpt & G sressagad Morskhe
computer 102 ;¢ also'§H€¥§é§% A1 88{8e MDATA stemAﬁogtaEﬁi§7§ %E j
conputer 102 plays a term n'gngrrenu to tﬁg pati ent "whi.C ar o&gltshe
pati e’ to eitttheteERERcARanGPRANSF1al EYBREABNECVEF ity &Flterrdm t Adl
treat nent talpatipneeessic2ré-enter the system a second time are subjected
to this analysis.
It is important to note that the severity of a problenmn,
e.g., a headache, is not necessarily related to the
20 seriousness of the underlying cause. The MDATA system 100 is
programmed such that when any symptom gets rapidly worse,
medical intervention is frequently advised as necessary.
This concept is valid for many symptoms.
Returning to the symptcm severity analysis function 518
25 (Figure 21), if the function 518 is called with N=0, or N=i,
the computer branches to state 842. At state 842, the Slope
and Power parameters are set to zero, and the computer 102
returns these parameters at state 840 to the evaluation
process (Figure 10b). The values set at state 842
30 essentially flag an error condition that is acted on by the
evaluation process 254.
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If the patient wi shes to hear another treatnment nessage, the

conputer 102 noves back to the treatnent selection nethod menu state
862. If twe9samkgxnt w shes to exit the treatnent t alvorngs9gaese 256,
the system noves to state 880, wherein the 20 treatment table process-

256 term nat'es and returns tomg&glt OB Iﬁvgl1 flow (Figure 7d) at
state 344. - An exa of £ soci ety and OTC
nessages Refegpiingpsy diguyevaRd, i phdddea@nemNptlabiligaprocess 2156 OTC
message is e@Hihed 18 ﬁ@gH%e’&dW@li"@Q Eie%%&&b@&ef the BT By st F5D80€

pl ayback and proceed dir to the term nal nenu.
TABLE 8 1d modularized i ot He nEPRERAGH MeRsd4RETPEis EpPefEFataent -

Tr eat rent Ma:s-sag@dlc1ne, dlagnoéisofsﬁ@:{l@()/r@éan@cﬁﬁlgdrlﬁggt @LEITB&@EﬁC)is
Medi ci ne: . ts ag_dl_ ni c tlce @lerd dltlr(l)n ?é
fosen | cauging o058, briBlen, | Al e BIAGLSE, clRuEd BR lokl BECRRR
35 of gerendid Ted t ke @naeomm; csmszsupés the; peroblegr asdknpwh .
seizures, is as faldQMEis 1s composed &¥ Ui st ff)1§iﬁ§1c§ﬂsgﬁ¥ﬁinQQQOhreat
acutely correctagble aei % i ke htxjgog é/cem t.he fqll ow n%].

phar macol ogit®2gJ&# Stygies. SP AgPrateqy te Again, lswry s by

- 10510 far tie $B€28idwportant factor in making the dlagnos1s In

PCTUSOTI 1282, in meaigal, Aenggl! BRLAIAUE A0 NIGR! el s foraggpan

with a anln u3|on ¢ not
to exceed 2d@y’iH fhave ; good ldwn of tbeuﬁ}@lgrsﬂsfl@l Ih)&/\/é’diebyend of -the

2. Int ravm@&it raéitel %191 &*&%@.ﬂﬁh& wrbhbh a

| oadi ng dose of 0.1 a te not to
exceed 0.75 ny/k Frﬁ‘iaﬁ JO‘gle Oafn"““‘gl‘:melﬂ‘sl SPCFESRRLLY ﬁbFfSFFEEt ive,
and i¥% t hosériomdidiiagunalsss in thaal,lw,-hgl@ the ffeaiyt giminciples of maki3g

I ntravenous ¢gdm 81 3GA8LE AN maBheneRar Wi, WebHtment is continually
changing. Treatment is fundamentally a "look-up" table with
the diagnosis, age and sex on the left and the most current
treatment on the right as shown in Table 6. Or, treatment

20 can be thought of like ‘the cubbyholes or boxes of a post
office. Each individual box heolds the treatment for a given
disease. The information given is age and sex specific. The
contents of the box are constantly changing, but the location
of the box does not. For example, what is thought to be the

25 * best antibiotic to treat meningitis in a two-year-old child
could literally change from week to week as more antibiotics
are develop?d and approved or more controlled studies are

published.
TABLE 6
30 Simplified TREATMENT TABLE Example
Diagnosis Treatment
meningitis in a antibiotic of choice
two-year old child as of current date
35 The MDATA system 100 maintains a treatment table that can be

updated instantaneously to provide the most current treatment

recommendations.
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15 a | oading dose of 8 to 20 ng/ kg and an infusion

rate not t 0.75 ng/kg per m nute. I f the above is_not
successf ul %8?8/3?597 : A neuromuscul ar bl ocki ng agent qqmés”’nmz
pancuroni um with an intravenous dose of 0.03 to 0.1

mg/ kg. ThE tredfhéAY WMBIS AUH Bbséiéébeﬂyoic&@éé’é&’@}yggtﬁ%@ a

| oadi ng dose o 15 m/k dllu ed wit I'ne to

a 4%to 6% sof”&‘f’l o#‘ﬁ?‘ﬁb‘%él gﬂo\}’ |g*‘E%Ed lagnc’sm For &y&mplenoypsthma
SOCI ety Messapatidfits can cons&Dt fhetdestémfos rézvgjzdgﬂf@;tt%lﬁt QRSN téogﬁlétﬂe
Epi | epsy Foun o] I ree
ahe P 4RbLORNT BT %ll“%% n 1A5SET JRpATTRRt 1S for thelr('m%‘v 15$@n9930
| n-addi i on téntﬁﬁFFMHM%ﬂﬁﬂ ﬂmgamaaaﬁﬁéngd batyveenrthe treatment tible andal

chapters. ThenhSapabiege ﬁééi)&ﬂ E88tBPy files 268. C@Ht@ﬁisdwé’{f (91 a

2R2$e(r)r1?ﬁg" ng\/\r‘?'ﬁ EF§aFaens, ltshel%fﬂf‘b‘f‘?‘%/ef?ﬁ:eﬁf’}feﬁlf e 1 Ic%b?ﬁ@h@mdes

process 864 deisbed im tHiegMDATA2swikbmbeodpssat hetks can betE?ﬁtgggédd%ﬁden
t t t I b n state an

o ootoae to ke8I WUT1OPAE Sy ILAN 100 pariS Bl EnZEE Corventfnge,,
to thelatier” hRVe iR SMRBATA SYSt%!éIb@%ﬁmxoﬁrdn%lhr@ac infidnemattoign et e o

menu i s not stigew. i The MDATA system 100 can also not1f¥'%aé9 nits’ doctorﬁ
98/ 02837 CT/ US97/712162 State

892. The area®® aﬁ’?‘%n‘b’é%atb@eré%a’t%r’r’r%e%?’s‘?’e?rg Fo exanple, . if a
patient has epil egBye adnegrdt ioédnuséag aitghle is alsoshéépfunhWScﬁrﬁ&géf&e

anatom ¢ systedn RgRU {95edt® of the diagnostic process that often do

15 change: the imaging modality of choice (like X-ray,
Computerized Tomography (CT), Magnetic Resonance Imaging
(MRI)), and the laboratory test(s) of choice. Therefore, the

MDATA system 100 also maintains a table for imaging modality

of choice as well as laboratory test(s) of choice in the
20 work-up or diagnosis o©of a particular complaint. By

modularizing these aspects of the diagnosis, as new imaging

techniques, like Positron Emission Tomography (PET) scanning,

and new laboratory tests, like recombinant DNA technology,

are discovered, only the tables have to be altered, not the
25 ' medical algorithms themselves.

The treatment table will be further described in a
general way as process 256 in figure 22. The treatment table
process 256 begins at start state 860 and proceeds to state
862 wherein the computer prompts the caller to choose a

30 treatment selection method:
i. Treatment selected from layered menus, or
ii. Treatment selected via direct entry of a catalog
number.

The first selection method entails the use of the menu-

35 driven treatment selection process 864 which will be
described hereinbelow in conjunction with Figure 23. The
second selection method at state 866 uses a treatment table
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neur ol ogi cal system 5 Based on the patient's selection, the

conputer 102 branches to a selection area nenu state, such as
neur ol ogi C¥P98/02837  area nmenu state 894, wherein the conput ecTASBINAGItes a
| i st of diagnoses to the patient and requests selection of a

di agnosis. In so§ cases the dl‘@J omi i,s further subdivided 10 by

gender, age of AP PSRRATS AR %5 bigi GrE24Pg, 17 part of they pasients or
a di agnosi s o#nﬁmatgmn ackegeorpaert iki? of whichvapipéapisotpt Taka epat.i ent
to select fromea t?cpe(é@ﬂ@{ty taBad catalo brrlggn nQ.zterdegg(rFxrﬂétcgrﬁ)l CehaI %%gt wo

years old or unger, and ea r somne over
ol d. Then, é@@%ﬁ% and f"ﬁénp&PP%hFaElgel‘%)éﬁ%andtﬂ%n@%ﬁput@temzhgets

a menory patieart alellectd at atdboy autbed, ithe sehpated thAFIeHe: FRESAGE
nunber at st g 9er1:8ior 910. _ State 906 is. tht?ﬁ,, exarrpl e secon ary

| evel menu V\:hl c odF cRoi RECTHs SRR AS 9P agdternase
f our choi ces s@lectsisyei mesdodi t thousystames10Q0 allo@lztheléqat&kﬁat 08,

wherein the capuddry %Q&e&ett%et RepUBERHMY code JLor r?rféﬁb g} éa' ue
of the di agn05|s megsage nunber ﬁ at ect at s ate

After the cat@S5y &onpiter 102 “Béén%"é‘d’ tRenERBrY "¢Hr FadeeinMen t he
conputl®r 102 imreanalo cross-re€etkncet atebda83 werleidhdﬂﬁ/ MR- d&av.smo

treatnent selechion 25,5 JLOG &g{nror&_yatveasnaa E;gé yg&ﬁﬁo trol to

t r eat nent tal?l process afigta ESN
menu 898 areﬁuﬁ@e@atl ve of menus simlar to menu 894 but for-
di fferent anatom c systens. MengaB96 gnd 898 may have secondary
nmenus, simlar to menus 3Portiof0df anfeHfentdRdbIEth8Hbg Then, states
920 ariéﬁ 922 are i ndi cative of the conputer 102 settl ng menory
variable "M to NEUROLO® val ue of the diagnosis nessage nunber sel ected
fromthe parent menu 896 or 898, respectively. 35
-107- BEaggosis37 Message
PCT/ % 7/ 12162 XVII1. The MDATA System Par adi gm
The TA system FRI26P§¥ i s based on several 118hdament al
pri _nci pl es. They Eﬁlﬁ%l@il | ows: [err] Centralization of
medi cal information 2 years old & younger 1201
- over 2 years old 1202
Depression
Male
Under age 50 1301
50 years and older 1303
30 Female
‘ Under age 50 1302
50 years and older 1304

Once the value of the memory variable 'M’ is established
35 by process 864 or state 866, the computer 102 moves to state
868 and plays treatment message ‘M’ to the patient. At the
conclusion of treatment message playback, the computer 102

moves to a decision state 870.

At state 870 the computer 102 checks for existence of

40 society message ‘M’. The society message category contains
information about organizations that assist patients with a
particular disease. If the society message ‘M’ does not

exist, the computer 102 moves to a decision state 874.

-104-



5 [err] Accessibility of medical information [err]
Modul arity al information [err] Modifiability of the
system Wo siish:5 As mentioned earlier, one of the purposeFOFUSHE2MIATA
system 100 is to bring together hi ghl y qual i fied medical 10 experts,
encode their &ppukedge 'eh@e&ﬁiggd@ér 10224i29 ngDd to > it a2 WikSein it

i nformati on available fo ev . e | ssue
accessi bi | i typﬁégsb%‘éﬁlﬁFKCﬂ%%%%Ee M' todRa aﬂatlteinﬁzes At the pad pfpbheant

to understangociktyg messageSl’lni ftnene@mp&cﬁgsﬁwebi tb’ statdeg MDATA system
100 refers 15 b£h§ e%—b i n V\:hICi?: E{EQ for tion, can be
retrieved fromthe SySrahs f'thoﬁ‘orﬁ? c?fﬁf Faeh 8 foz' ¢ € R¥LITERFE as
wel-l as>to thefnandover-gbepkoustery R8s message 'Miasi IThear@IQroagpsiye
obtai n ”Ed'Caéat@é@f{“ﬁdﬁﬁbjxéy1H§b9&a¥@3n ghout qagéyﬂiﬂ §L§9h5§gg over-

wor | dw de t el ecomruni cati ons, net worKk,

st em
provi de uni VEReaFoURRer medifgtions anql n%‘?%t%%ﬂ%e%c%@é QcP%ﬁ@#F—‘Ular
qual i ty, 100%imgsdstient nefli edle OTC mea@wg@e ‘M’ does not | BxliBe, MDATA

system 100, t p duy] rit rmdifi A are

I nextricably %]&Fé‘?{]wfnéévg%/bggl ;.él’tl 8s-'a!g"s OtPﬁgwkﬁ %@ Rsyst%en s
abilitd0to presve pat s&ate 876 whiartdlrt et npkay cOTEemEssregecaM i fcorgtmg i on
available.  gdwjent. pi\%]ié éiiat@fﬂéhalaﬁ*& He 3230 MANd: RO &G, @g%leqtoezd

t echni ques al [ ow t he indi vi dual conponents-of theé system? e

modi fi ed MOVRS TRy R RIS § Hfout generating a ripple effect on other 30
information in theAtsystsre 198 the computer Isz:qﬂIaf}&Sta t'feii@:uﬂfdlntmémﬁit%

suf fers {1 oM, iARdd Ynson 21188 KL AdA cbo-ehARS 00 LAV ormbign.

Once a book or our nal cannot
next 13 piquasHWWdaQ% to EPﬁé: NN, s tternatT@n th dvbler Prosesshe 585

nodi fi ed VMtilﬂidHBJb%ﬂ@%n& MeWhdisSEQVRENr | IndERE £t ardfedY message, the
- 108- _ mﬁMger Qggn ba a s i
PCT/ US97/ 12167 BPYPELORASYY 5% St RERRTBS™T nSGAREH1PRe MRDRPA

system 100 i ienu statgufl6.at Ifethedpatterntwisles pree\exs luheptreiatimect t
al gori thms. table roces@686! hepdBd) r%ﬂioq}éré Eg@tége L 44 %’%Jﬁyﬁ,‘em

100 arﬁ ten and pr og rarme t then cont i nuous
updat &8 5 tr&?&"ieaﬁ fréepL §SP589§ﬁEe%5§ ﬁmriﬁtr?@ aré ﬁ%’él’érnﬂrﬁ%rtthmép@l Y,
physi ci ans t déaelarfd s NiHEiguret 7a) et etseep3up .with the expl osi on

of new medi cal I nfQr nRLI A ande tgehnol o menghlsoc1ety and OTC messages
for epilepsy are given in Table 8. Note that since the OTC

message is empty, the computer 102 would skip over the OTC

25 ' message playback and proceed directly to the terminal menu.

TABLE 8
Treatment Table Messages for Epilepsy

30 Treatment Message

As of 12/20/93, according to Emergency Medicine:

Concepts and Clinical Practice, Third Edition, by Drs. Rosen,

Barkin, et. al., pages 1800 and 1801, the initial treatment

35 of_ generalized tonic-clonic seizures, i.e., grand mal
seizures, is as follows:

After efforts to discover and treat acutely correctable

causes like hypoglycemia, the following pharmacologic agents
40 are indicated:
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ability to nearly instantaneously nodify the MDATA system 100 is a
powerful feature of the system 10 It is presently possible for a
conput er t WO t he world's nmedical literature daiHGI/USR512162
articles pertaining to a particular topic can autonmatically be -
requested and the |nfornat|on used to u date e system

In addition, the WATAI§;§IE¥W§§§ ﬁ\gé%’&ﬂ % ﬁﬁdnglfx;g‘;. gﬂ %%?;%BEe_

character recognition t&c y £
Then, using indexing tte:chnl qugg 2 k?%ka system 100 is able to

searchsfor and rehwr@ﬁel@nﬁshgﬁqpngbuqawed by: desired. For exanple, the
system can search for the character strlng "headache" and retrieve
any armount of 20 2. sunlnheuatienguiseXddniniytafed o NdOr pakengfoifhi Swith a
information is floadingl |dudeedof calbl ateedl 8 pmgrkgd amdd aref enfFadiba t he
physi ci an(s) naintai nrage tnlo¢ theadaekd Oal7§omptkm perThisute. process
wi || B&conme easier as nore of the world' s nedical literature is
digitized. 25 &fobarargpanr is-nerrffech ive amnddneshpgpt yndividuals
Anot her way PRIFRELR FﬁePWBNYAoeystentls nndlflable is inits use of
gl obal sen5|t|V|t§/seI |V|t fact éh ever deC|5|on
there,i;s always a bala Sf Q@QQStratlonb8€§%:ﬁn?P hﬁﬂ eHéFPt
and s0™w th the MDATA s g t

system 100 tries to answer |s mﬁeg nee S to be seen
imediately by a 1f£ rhePBYySiel 8. ngglgugggggfgg thls dlSCUSSIOﬂ about
sensitivity and selectivity. Sensitivity and selectivity
are satistical terns hhaleuviomuscuahker BlodOWMAHIEm! €l ke gestsionican be
made. In this edsk, asethiscravehpusetiese 66 bhes nusberi ohgprgl ent s
whi ch t he -109- MD 98/ 02837
PCT/ US97/ 12162 5. Inppavangyst agmiodstrdthonr ofi pkrakdelyde o wetkemn by
a physi ci an but 1PRgingcdese \0ii@:1 to 0.15 ml/kg,t E Intwst awivker e

to be2so sensitive thaFaﬁbnﬁl Bade 4% to 6% rrisiqmandveiawhy | infesedr ed
meani ngful physician 85Y®¥ 1j iPBFvention would be treated at hone (no false

negatives), —“m%rcﬁgrs—a-gsngle conpl aint would necessitate a visit to
t he doctorSOE Eby MEsgade | ess system On the other hand, too
sel ecgipve a SySte"FéﬂofﬁéhﬁérpQﬁEBkmséloh En' ep?1 Qﬁceééﬁﬁ ct visits
to the doctor's office, would necessi.tate that an attenpt be made at
home treatnent for eveepilepplarFotndwbiceh of Amerlca

1828 L Street, N.W., Suite 406

Washington, D.C. 20036
35 (202) 293-2930

In addition to the national headquarters, there are
100 local chapters. The San Diego chapter can be
contacted at (619) 296-0161."

40
OTC Message
None.
45
Referring now to Figure 23, the menu-drive treatment
selection process 864 defined in Figure 22 will be described.
The menu-driven treatment selection process 864 begins with
start state 890 and proceeds to state 892 wherein the
50 computer 102 recites an area menu to the patient and requests

selection of one area. The complete menu is not shown in
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I's a usel ess and dangerous system So agai n, a bal ance nust be

reached betwe t hese two ends of t he spectrum To
achi eve %?gé}osz sensitivity/selectivity ratio ofCTAES9EAI6Ee
MDATA system_ 100 15 can be changed by setting or tunlng a

plural ity Ofcace 8oz2eNl Yol of 86LOLS-an JIASE SRS LRYEL XyRRChOT S salf ect

t he f 61 Fow ng functions re- en I'Zon
threshol d, feamedey df calratsant W@h&wf.wefpﬂw%t can simply

sequent i al sLsepecfu | teaiis egpsmenthal SHERLAAELSCRidtle 2Ghenu fEbier ¢he and
probabilities of gla noses 'Q t he treatnent table. In addition, as
in the headalfit*&x8Fple" CKESTori ng of the screening questions

al read$ wei ght ed Bssnddutbrat gdeorpatient ’ spdisflieet ilop ,t hehs ensirputey 102

factors. branches Eépfréﬁ'&‘%fcrno Drbhenefgl ANAld Z%tu'c‘?xnalgf néﬁ?HEBg?L%Q ers

in 25 this country shows an Interesting trend over
respect to s@RSPtMePRySEAHSs@PdctWhaRsin She cagppeer 3Rswrecites at hastt he

i nverse rel abfomﬁ&ﬁy\eea eS| payiéyt agdd requesﬂi esélébt:!onv\’ft?fl a
pl otted over ,ti e a sihusal d

a ch.t he
anpl i tude of G¢tAIE wﬁvs forn S§radGarry tnd éllagm’% 8 65559‘&’: subdivided
PCT/ UBQ7/ 12182 gender, agfecriedeetsh vemder nandsaghe spst emate "J0sedfbpned”

as _shown exampP€l OWdy" daBk8gfesis of meningitis, the computer 102
TABLE 9 5 I ncr easi ng Sensitivity 10 | ncreasi ng
Sel ectivity wouldsprompt tlie patient to select fromTﬁnﬁecondary wRBU
MDATA syst enbstweesi &i vréyrheant ofcr &l ehiad ¢wedykargoold or younger and
a treatment for somebody over two years old. Then, based on
15 the patient’s selection, the computer 102 sets a memory
variable ‘M’ to the value of the selected diagnosis message
number at state 908 or 910. State 906 is another example
secondary level menu which has four choices based on gender
and age. These four choices are associated with four states,
20 812, 914, 916, 918, wherein the computer 102 sets the memory
variable ‘M’ to the value of the diagnosis message number
that was selected at state 906. After the catalog number has
been stored in memory variable }M', the computer 102 moves to
return state 923 wherein the menu-driven treatment selection
25 ' process terminates and returns control to the treatment table
process 256.
Area2 menu 896 and AreaN menu 898 are indicative of
menus similar to menu 894 but for different anatomic systems.
Menu B96 and 898 may have secondary menus, similar to menus
30 904 and 906 under menu B894. Then, states 920 and 922 are
indicative of the computer 102 setting memory variable 'M’ to
the value of the diagnosis message number selected from the
pafent menu 836 or 898, respectively.

35

-107-



just that, i.e., fine tune the systemover tine to find the right

bal ance between sensitivity and selectivity. 20 In addition to the
use of gl slxmbs/dzast ors, the MDATA system 100 nai nt ai perrobeli28622
termed "energency filter response sets.”" \Wen a patient replies -
"yes" to any of the probl em screenl ng quest ions, the recomendation
or rressage t hat folXVGES .i The B response or
"EFR " R ar I azﬁgi th t st C vQ,_tisdtom ze
t he massage that t)Eée: ngtB%Zﬁt %g@%@kh t? Qﬁn e §§§§%m B © % 1

mat ch the EFfuRddRentrl RXIRGIRIAF | ev'@lelbfa’é%r?sﬁ tﬁ‘i/lt]t%)"s or
selectivity as wed | asceri©yaliezddils et ingid SRec i frd fornta tdion HMO or

l\/anageéi Care Plan, 30 cess’trh%tsfta{’f fo%nsﬁ'c%'r\e/;tyn&aoczlmoat%o There

are ten senS|t|V|tyfa ors Bet ndetermnatlon in
t he MDATA system®™00: Modularity afpmeBiixzg37information

PCT/ US97/ 12162 Modifiabil it Yt aRav desddisual |y established by the
system adm pistrdator and affects the entire NMDATA %ster’r)

S2 = the anat oni PSRRI REY IRATHIRF i (RAR RN the purposes of the M
nervous syst®ystemheadache exabpliay tﬁogether hﬁ@lﬂ:ycquahfﬁeg medifeaqti on

causesy Mo NGl s, encode ,chet¥ EnBPRASD $ROC! e Cest 3BLished by e

algorl eéginning Of an a

= quest i omrlepehis cinfprmation mrailahle @ goEmiane. 86 =
orgam zat i onal SQ@Pﬁﬁcb&gI{ ke idddd JPodidedaibil ity has be‘é?x qikrtdsarla
specific = a reserved sepsitivit fact or r I at-e use
S9 = a reserSREThsi ttll\'ﬂer f att or *or PERRTC %‘é% undlr '6‘5

reserved sersignifigardeet orAdoysdidiichitysein tte MDATA sysitreint i10/0 y:,eﬂelm
sensi{g V' ty ):;%L;rf OLs Naye @a}\lallﬂe vﬁ'IJ.c’lh Ot:he medic % € 3 SRS Mo gcaixa%teor

val ue i nverse ropor L1 onar to sensitivit
t he val ue i sr%@’(':%%‘é%%d from theséﬁ‘t‘?’% t1>¢°| nBYeaR@y-medically trajmed

sensitivity ﬁ@eéca{x&:larss apphiedst @d thd Mot 6r 2PecpleCensirgheyal We i N

the rel ational ression c one of _an. hen or_|f-Then-El se
st at enent ofeass‘ef(dl ca pgpmgrg?? gbgéln mea1:‘15‘.0?1 zformatlloet sB}éssd'rPeqt St t he
system 100 iashreradxhestabl1shnémwgldwsd%ﬂtgdﬁppmmn@athapsmqlvmrdf atee

greatey thammpbffa systefl€On@Rs Wead -t bh8geHea hasaEMRCati gRat 0n@aLG a
hospital. 25 oo Lt AL 82kl {ONAYIOLEL T3 SY Al o LN M LU, Seasl LYty
advice.
- In the MDATA system 100, the concepts of modularity and
modifiability are inextricably intertwined. Modularity is
25 " the key to the MDATA system’s ability to provide patients
with the most current medical information available. The
MDATA system’s modular design and object oriented techniques
allow the individual components of the gsystem to be modified
or updated without generating a ripple effect on other
30 information in the system 100.

In contrast, the print media suffers from an inability
to quickly adapt to changing information. Once a book or
journal is published, it cannot be modified until its next
publishing date. The MDATA system 100, however, can be

35 modified within hours of a new discovery in medicine. Easy
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factors foll ows: If tenp >102 then X else Y 30

where X denotes the reconmmendation to go to the hospital and Y
denotes a WOPPIBAT branch point. Following is the sane PCIRI[IDNAL62 but
including sensitivity factors: 35 If tenp )

>(102* Sl * S2* S3* S4* S5* S6* S7* S8* S9*S10) then, X else Y The. use
of the sensi t MPALF pEr ANPE ﬁzﬁt‘l"%Yp’aR i"g’r’rci’othe MBRTRE¥RRem ltIlipnilﬁg
the initial predudtaefivels defiferénttfrom previously published algorithms.
-112- WO 0 7 : .

t 100
bCT Uso7/ 12162 | ORCe P8 medial algopifnng £ax, the MPATR systen 100 are
tenperature writteg apfiprogremesdt dieX CHMERES Be (9T R hesated

Each 5  thpgshe k];dneal &8 a’ﬁw}zﬁ&%@é it h@ﬂi@%ﬁeoéré hragens iUtnif‘éiﬁSt)bnE&@]EL% ﬁ
may use any nupber, of (e.g., two factor and any, copbi nati on ..,.of the
factors. AddPYSHS* %a‘?ﬂfl%nﬁpﬁaﬁl i%ff ’T%t%ﬁ%engg keep™ up, wibhi th&q
fromthe initiexplbsGonalafe new amydieal i tofarmation apdr eshbhdlogycul ghisn.
Age criteria i,g.al, ' gg ”_s‘S!p‘I nﬁf_? fats iy t For
exanple: If Aﬁznili% Egcs%éé ta%‘hen erfése . %d&f‘{z‘ the M%%%%‘%?eo ifgl)roeas
the system 108sceupgwesfudnéeatsirieogt the system. Anatom c system
(e.g., ypcardi ovascgkali)s preddiftly possible for aS¥Shplités tbsskAgchOoensmny

oy 2 Cuortdr s meaicay 1iteiftife AL S | ARY ardf1 o) Pty sRRond
specific (e.ga, peadastar -topic heataagomatically be requesgfird tandi the
m SSing 100 MY ¢ASeS ofl uEeR BY LpBat? the system. OF subarachnoid

bl eeds; Question specific (éach question in an_ algorithm

can be nodified) - Ifhiafdididan chehgeMPREA" f¥Sgem 100 is currently geigg
questi@g.in acpeicad Fhawichéed r@eegyni®isn?Stechnology to didiride its

m gral ne Scre%gaggaﬁugggggggé. Then, using indexing techniques, the MDATA
system 100 is able to search for and retrieve any information
desired. For example, the system can search for the
character string "headache" and retrieve any amount of

20 surrounding text or graphic information. This information is
then collected, collated, printed and referred to the
physician(s) maintaining the headache algorithm. This
process will become easier as more of the world’s medical

literature is digitized.

25 Global Factors - Sensitivity and Selectivity
Another way in which the MDATA system is modifiable is
in its use of global sensitivity/selectivity factors.  As

with every decision, there is always a balance to be achieved
between risk and benefit, and so with the MDATA system 100.
30 One of the questions the MDATA system 100 tries to answer is
whether the patient needs to be seen immediately by a
physician. This leads to this discussion about sensitivity

and selectivity.
Sensitivity and selectivity are statistical terms that
35 refer to how accurately a decision can be made. In this
case, sensitivity refers to the number of patients which the
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Patient specific - one patient m'ght want to be VERY

careful while another m ght say, "in general | don't go to
the doct owouwsioz837l ' mreal ly sure 30 sonet hi ngpoTaUussraRm2wi t h

me"; Organi zational (e.g., Kaiser patients) - Kaiser -
hospl tal managenent may say that the systemis m ssing too

many cases OMDRERI rs}rstianamcmrm;d.d%not think neededquestbé o seempby a

careful wt hpflpgg_elggt b&Rt Shat actuall¥ dia. (send themin with a | ower
tenperature). sensitivity factors, aff t the foll ow ng

system 100 40 Ifuhbei BHESra‘“ were toghe rge ARA HR t nlisease

sensitivity paetess aftfkﬁ(tt lehentually reqm@eelnt earealmmgzm iply¢sidin
anount _of tipe _after yist em fCaO.L si ders .a

repetiTion of “FREY Sﬁﬁé"ﬂSmuld be tf%%?cg h?“?)e oW eI oy % -
|f sensitivihgn every single mompiadait Mwludenenpeslhetemnvtmmm tfeoner .

-113- docto¥0 WRAGZB83 4 a useless system. On the other hand,
PCT/ US97/ 12162 Function - .the sensiti V|d§g/ factor's a?cf ect

t he seleghivp ﬁgsgé'?%e‘? i (Re d&@ise 9°FéFPHthr%s‘ﬁo1 UnReQeRfifiihg
the val ues ofrisbessyst enhai decaod’ pr elfifdwesenmulid/i hgcessitate thattadrors,
roml d
den3| %é/ rati %ggéﬁpgeg? ‘RQ& LR %ﬁ‘ggtxfo;} evi%‘f%mﬁtg%égn’sﬂ'%l ity
factors: 10is a usel%saénmmsemus*systew*******", 06/ 01/ 93, 12/31/93)
If MC > 3 then é@oa%giﬁ 1Q1ba1ance must bEX3EBlRed WetheeNtiHdaE tio
factors: A"é !k Kk "**,I’f******k:" 06/035/9‘3 12/31/93)
If MC > (3e‘°d§| ~ofg) f 8n 19BeEFEWR 101 © achieve

sensitivity/selectivity ratio of the entire MDATA system 100

15 can be changed by setting or tuning a plurality of
sensitivity factors. These sensitivity factors affect the
following functions: meta thresholds, re-enter horizon
threshold, frequency of call back, symptom-severity filters,
sequential slope filters, exponential symptom-severity

20 filters, and probabilities of diagnoses in the treatment
table. In addition, as in the headache example, the scoring
of the screening questions already weighted is modulated or
modified by the sensitivity factors.

Experience from the regionalization of trauma centers in

25 " this country shows an interesting trend over time with
respect to sensitivity and selectivity. It has been shown
that the inverse relationship between sensitivity and
selectivity, when plotted over time, yields a sinusoidal wave
form in which the amplitude of the wave form gradually
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Exanple 2 Wthout Sensitivity factors: 20 Met g( " *****n  MEkkkn

B IR 93, 12/31/93) If TDR > = 2.0t se
201 WO&% anple 2 Wth Sensitivity factors: 25 Wvgﬁ%z?&z .
Metg("*x** " wkxkkn omkkxdkxkxkkn 0 06/01/93, 12/31/93) | f TDR >
= (2.0 * S1 * S)rddeds 200180802k £hd0syscem isThESned Biked ¥ shown
necessity to change, t he orithns t hensel ves. I n other words,
the factors RFHE iddFares °- rat her than changi ng the

al gorithmns. (c) Problem Questions - To take the headache
exanpl e 35 previously used, th ﬁﬁ% cg the scores of the screening
and confirmation questions (and soneti nes € questions

thensel¥es) is nmultiplied by ijthe sensitivity factors. The
qguestions are.al so_wei ghted, |of course, depending upon how

i nport ant eacﬁnﬁﬁsgffﬁ is tq the diagnosis. 40 The sum of the

wej ght ed scorgengsteofpared ggai-nst the. . t hreshol d val ue that
will result in either nmakinglthe di agnosis of say mgraine (in
response to the mgraine " screening questions) or confirmng the
di agnosi s of m grlaine in response to.the mgraine confirmation
45 questi ons. Thus, if we wanted to increase the
sensi ti&ity of difagnosi ng “subar achnoi d henorrhage; we woul d not

have to Increasf4t € angtier—atgorithm—but—Tather, —sTnpty ot pty

t he screenfng and confirmation scores by the sensitivity 50
factors. Selectivity For exanple, if the threshold for the MDATA
system 100 to maKe a di agnosis of subarachnoi d henorrhage based
on the sum of the weighted sUbarachnoid screening guesti ons
threshold is set at, say 75% then that

-114- WD 98/ 02837

PCT/ USP7/ 12162 per cent age of Fﬁéméensitivity vari abl e woul d
make this di agnosis with a smaller score and, thus, pick up

T e ¢ uned AESER TR b delial el nanuses iy o gl
appl i es to thasSthdEhAtdud - quedtingns unigetdel wystem over time to find the
right balance between sensitivity and selectivity.

20 In addition to the use of global factors, the MDATA
system 100 maintains what are termed "emergency filter
response sets." When a patient replies "yes" to any of the
problem screening guestions, the recommendation or message
that follows is called an emergency filter response or "EFR.*®

25 The EFR sets are modularized so that the system can customize
the message that the patient hears. This allows the system
100 to match the EFR sets to the desired level of sensitivity
or selectivity as well as provide information specific to an
HMO or Managed Care Plan.

30
System Sensitivity Factors

There are ten sensitivity factors that affect threshold
determination in the MDATA system 100:
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(d) Synptom Severity and Synptom Severity Trend Anal ysis - t he

sensitivity factors alter the absolute value, the first,

second arWO9%M283@ slope thresholds. Wth 10 PRGNSO ES 62
sensitivity, a nore gently sloping line triggers an -
earlier medrcal val uat hm when the

In
system 100 nakes dge~o ygnem' wide (usua%tﬁfanFFFapébFEeﬁaﬁé}ﬁeFBP tYFERB a
decision, all of theseadmlnlstratoraa@djacﬁfrmj;s ithfel eanded rom*rmlsyﬂexexj by

the sensitivity 1By - the, anfaeeh%s sy JE' ¥nsl BBl & L@
t| on itly

MDATA system woul d normal | y make a recConmen a
based on tﬂ%rgaBsO$y§ﬁ%mphrtll%ﬁ?‘d?%hﬁ ex3pPiR/ are mal e and you
are over 50 and .s3. a:aukbe(deglslﬂﬁféﬁfllbﬁ éi\h%@r!ﬁﬁhil{gltlS) the

patient is 49 or nosti.c and
Treatnent Kit - ?gtﬁegrgg%%ﬁt ecific (esmbléskﬁéTﬁysyggﬁm a]r ’rﬁatH'E ki t
or a blood pressure cu@‘ﬂthor at the begirniryedf can wlgdrthmver or bl ood

pressure effects 85 = question §f9@ F@e REn CHR0R%: o Ay algorfgﬂm)
Mental St atus Eégm nation, - nment al st at'us
b

exani nation can rmd???%ﬂlﬁ?t’a"%%t%?ﬁc’o‘fl%rb%i%m HMO, hospitglg| gorithm
| evel 10 30 (087 &pattent Sspectifidrary - the pattern matching process

(as in the clinicgg SOQ“Peéégxgééyéeﬁ&&L@{%ffaaﬂﬂ& tyRﬁ &&tﬁW%gmdi fying

the sensitivity factors O the
Pat i ent S9 TrRreegervedFensl i vipesfattay dy iYatmgise static

black and white, si@ticCaCpédrved dedndi BOK BNEIMELL W 1ater ué@ deo
color. Each of these nmain types is now di scussed. | mages as

basic as static black and white inages can 40 provi de useful information
to theSsystem 100Initsiatly, Wheclsensitividyd fakicbesi hage ng vaslwsest wi.tch

neural net ppidergeABEchiRgy factofrg'ln 4 SSlQerHEE§1?9a|X§Jg}Jé¥

exanpl e, facial features to al detection of “cert
di seases, sRFPRRTtIRNal to sepfirdvisyistie- - flafct@§ value G iefyeased,

syndrome orsensiccikhity imxopddwl nbs of G aves disease. Col or
stat ;r | magt ngsa'r%erg%vlsfgﬂég%ﬂg%@gU%Mo@ga'a&s' Sapflied tolBhEChndle8RY
-115-20 constant value in the relational expression component of an
IF-Then or If-Then-Else .statement of a medical algorithm.
For example, let's assume that the system 100 is in the
meningitis algorithm and that a temperature greater than 102
degrees will trigger a recommendation to go to a hospital.
25 * An example of a threshold calculation without sensitivity
factors follows:

If temp >102 then X else Y

30
where X denotes the recommendation to go to the hospital and
Y denotes a different branch point. Following is the same
example, but including sensitivity factors:
35
If temp >(102*S1*S2*S3*S4*S5+%S6*S7+*S8+S9*S10) then X else Y
The use of the sensitivity factors permits anticipation
40 of change. Tuning the initial product of the sensitivity
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bl ack and Ite |[Jmgi ng, such as cyanosis of respiratory | or

t he scl eral P@?@H}? of hepatitis. Col or thus provi derscré{‘& il .
i ncremental benefit in the |evel of disease det ecti on.

Real tine bl ackaamorshiztem vildan nmegi'eg 9&l"l suslliodethease the tsemb&naétxﬁme of
physical signs é%é&? P d sﬁt-.réfn rrpe%%(ﬂﬂ!%%g 2 aflﬁeréte e%&’sg{cgysc'ﬁach

function, |id ?ag, nyst gih_‘ unction can
remotely eval uphEREh % S MautRt ion or other ygmmaifethenserssEivitty chrdian®en

central and paﬁaphﬁalanwnumb&l oﬂe(e/egfurt@d @Actors) and any @l ind 8

|nag|ng especl I | fibe tics dd apability in
the evalUati or® tr%/{i :#S tgrﬁs" s Aaditis %%)Jnﬁ('t i%BH. cﬁ‘BlPléli‘gﬁﬁPeo cg? FO%F duy
i maging is verhe useflified from rclevaloatialy capi IMadue ridi khyorpawmidulidng

the response ofndadsnold dBlitid th cyanosis to suppl enental oxygen.
Anot her enbodi nent | of the system 1Q0 ma% enpl oy i nexpensive | aser
g:

sources to perform’?‘%’élc"ﬂtrﬁr%ll@gr"&ﬁm BofihgPHgPY usé of the sensitiviecyxx.
Benefits of theaddddsh SyEderexdfinple: If Add 3 2T ar GIResqt e RaRIR ivan

and entr preneuri al erests,of a ventu over The f.l.uence
of pur pooge Ef1xa%mpelxe|E’st‘)rskt aﬁetaﬁet%ﬁAszg?gtéﬁ? i[‘fq?ﬁ H:qu‘f%nosuz?w
"W n- Wi n" proposition fromevery perspective. Not only
Wil the MDATA system l@afigwicantsvstem r deuge /25 cardipyasgudariel i nghe
costs of our current hed¥SFehriE HiASIRI F@O manY hepgit gf&acksst tine in
hi story, every person can-have %gce

SS hto ‘g ual Ilr#/
| 00% corsi stent and aff 1e S-(Fai%gl;n)) - the F)Ftem e 595 MRy
matter from what perspec”u g r?e Vi evvs t he MDATA system 100, its

benefits are substantlalprc%q specifi e@ I-;_ea LoiePNSUNEE ORI (&lé%hg
gains the nost. algorid T aﬁyacgg@sce a&agﬁ@mg
any mepler of t hey™ hayidashm@id m @te consSul tation can
obt ai ned. The know edge that the best heal th care information and
medi cal advi ce | Queditjon tsperyiifire Galdh aywystiash absuageatberankmet y
35 of everyone from mam et meds fliede| dethyspabudidt shangki nkd t'eeight”
their hones. of a question. in a series]iff weighted quEse8608837
PCT/ US®?/ 12162 like the migraine screening questions;

Patient specific - one patient might want to be

VERY careful while another might say, "in general
I don’t go to the doctor until I’'m really sure
30 something is wrong with me";

Organizational (e.g., Kaiser patients) - Kaiser
hospital management may say that the system is
missing too many cases of meningitis and may

35 request to be more careful with their patlents
(send them in with a lower temperature).

The sensitivity factors affect the following system 100
40 functions:

(a) Re-enter Feature - the sensitivity factors affect the
re-enter horizon, i.e., the amount of time after which
the system 100 considers a repetition of the same

45 complaint to be a new problem. If sensitivity
increases, the re-enter horizon becomes sooner.
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By endorsing the MDATA system 100, federal, state and | ocal

governnents coul d discharge their obligation to provide a universal .
and af f or wai#8®2833vel of health care for all of t hei rraYwe92821$2 | n
addi tion, the MDATA system 100 hel ps care for patients who cannot -

, th
o % A g e i s okl
Mai nt enance the gafiezalrORneR aa

effectively screegcpakkenkSgby tebmphosetbno0s deEnd Onr et gy Ithre s
patiepts are besingethbediiet ehbetgerit £8Satbefettessed:

Speci alists can use their talents, not on the repetition of famliar
rituals, but will be free to concentrate on those nore chal | engi ng
probl ens that caBmampéesill Yibbounes8énedtbyity factehe: MDATA system 100.
They will also benefit froman 15 I ncreased nunber of patient referrals

as WaPl as havi njeta ("NHDA"wel F*tbhst P HEtEH* ATt EntOH CE O, WdHB X/ 93)
consultation is If MC >sgydhthen 100 else 1fkysjcjans themsel ves can access

t he MDATA system_,100 in |nforned about new
i nf or mati on angbfﬁmpletécHﬁBpog?Eﬁrtlgasgniigto t he nedrcal field.

This,is hytrue*wrthuihe*uea;wnt (?_{i 9,1 2P

1 : 06 13 93
Iaborgtory % gtabases. gy + 54) theﬁkﬂb@aélé} Pyt ion |§/a)
continual ly renemab e resource because It 1s not consunmed inits

di ssem nati on. The 25 opportunity exists, through the NMDATA system
100, for the Exakipleed ®iehett!Sepsovidetputiictieesled medi cal- information
to 20 the world and, at the sane tine, bring capital into this

country. In theMptadéss**thi s*tovuhtryItdvurt*mat ht a06/ 01423, 12/3p6HBr ship
in innovation, IftEBRnbl Bgy;0 thed 286fehaee2BD devel opnent .

The United States and_the wor|ld are facing a health care crisis so
monugent al t hat FFaF818|?fWéEFtS?BSEBhﬁréﬁeQHCt°rS There are di seases

t hat Phr eat en ogﬁ Qy suryival,as,a "I*i**§p§ L@S i 4é§f§%¥ ;;F

appr ehensi on an erne e e
When this occurs ?5 BeeS91 +7s F £h EO@ -117-
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answeps to spectrhi§, Mdesdl iduRSt h@BEssiePSWRr ehbhak AR algorithms
themselves. In other words, the factors can be modified
rather than changing the algorithms.

(c) Problem Questions - To take the headache example
35 previously used, the sum of the scores of the screening
and confirmation guestions (and sometimes the questions
themselves) is multiplied by the sensitivity factors.
The questions are also weighted, of course, depending
upon how important each question is to the diagnosis.
40 The sum of the weighted scores is compared against the.
threshold value that will result in either making the
diagnosis of say migraine (in response to the migraine
screening questions) or confirming the diagnosis of
migraine in response to the migraine confirmation
45 questions.

Thus, if we wanted to increase the sensitivity of
diagnosing subarachnoid hemorrhage, we would not have to
write another algorithm, but rather, simply multiply the
screening and confirmation scores by the sensitivity

50 factors.

For example, if the threshold for the MDATA system
100 to make a diagnosis of subarachnoid hemorrhage based
on the sum of the weighted subarachnoid screening
questions threshold is set at, say 75%, then that
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absol utely up-to-date, instantly available, and affordable. The

key is information: information about prevention, early detection of
di sease, arfO2BB7its nost efficient 5 treatnent. The 7362 e m
100 can provide this information t hrough the sinple use of the

tel ephone, to near %%%ge of thHehahidiantviafy the iplretwould atdid itiLs
t he MDATA system | agnosis GaAterd ssmald exx Haores aoniypltuhest, e g inddivgalmore
t erm nol ogy and case<ONCENtss, |intdi iahpiaghl sgrides widdrist eod adygorithm

everyone. 10 can Feep! eunied hoinfiependenblyi | endoiBoRoWEt CRISESVDATA S
system 5 100, eyemstapplidous thepadndintidualo quast ignfe thegsedoiratul e
appoi ntnments, they can sinply p| ck up the t el ephone AI t hough many

est abl ishes egal it }H‘er t

many pgt ents int
fﬁ ’p&%epo inonl atmall?e eF?.{éé’ e

there is a

t he most ba% saaer a%'a e'EEQ" 8l md e @ ABEL 88lon ThEL

system 100 begins tQ-& ei@lefdﬂ S.nQ'lQ"eEKQB& 82Pmultiplied by t ﬁ»i%tyem
100. begizns to effeqtac_acdﬁtrmet Hr ¥B8gyOkimple exiisideals mmauvmm isyeytem
systemin which botjpdeadild ¢irtnally makeOms Heommendapsowi, dpastpyr base@at e
in the inprovenent cof thecage of tlsy giamaritselef.g.Thé EMPAT Ansy stade HHA gk
its patients will kere®ver SDnamdrinershi rheodpréside tar bodriggemsd if
econom cal, and the paficnde is ridaarei8 amgdaisicaloine. The upside

tients will f{dt rS}ﬁ'éPts‘-@erS ¢ Syp Severlt
pr ovi de i nedi at ee?f%; b pheleasers g seqom Pémgig S’E% %@
a 11
I al e,

%:re nSJ.thltt
ers

potentizdl is unI | m ted V\het her one bel i eves he %I th care.is a right
or a prisvi | 1Kltt fﬁﬁﬁaﬁéﬁt’-&l"l&lhas
necessary. V\het IMDP&H*eS g2 d % ressu;';_- o
responsibility or @’Fg T°5r %ﬁg aHSF pre ettects a
nust becdone. The un anen a SI rrpl | CI of the structure of the

MDATA system 1Q4 Deld 83,1 t SgPOVRE aE:@mfin@klivnusef Ul the med@@l iRchREs

delivery of healtheS@inati®n can be modified at a system, or probl@m
WD 98/ 02837 (algorithm) level. PCT/ US97/ 12162

XXI. First Optional System Configuration A second enbodi nent of
t he MDATA systigmh edldirlisad sejumd Libraryshi f thef phowetrhemgtiebingnpracess

responses are del i V@sedint cheheclinical- sound library) is quantifiable by
modifying the sensitivirty factors.

35 XIX. Video Imaging Of the Patient
' There are four main types of video imaging: static

black and white, static color, video black and white and
video color. Each of these main types is now discussed..
Images as basic as static black and white images can
40 provide useful information to the system 100. Static black
and white imaging is used with neural net pattern matching.
This process permits analyzing for example, facial features
to aid in the detection of certain diseases, such as the
characteristic facies of Cushing’s syndrome or the
45 exophthalmos of Graves disease.
Color static imaging allows color frequency analysis to
detect diseases that are not as readily detected with static
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patient. Rather than the use of a tel ephone, the voice 5 processi ng

and voi ce response technol ogy, the system software i's published via.
medi a suc,\woas/otssoppy di sks, CD ROM or PCMCI A car ds praruses#216n a
patient's personal conput er Thi s second enbodi nment is referred to-

as the screen version oy St and- Al one) SA: MDAT, stem_ The
conput er coﬂiﬁcbea"tﬂorw}ibte l@?ﬁﬁﬁ?e sé"c&‘esﬁoﬁy BREAEePT & %R)’t%?)t%?y
not ebook cofipillere or the oschehahdhelteruperofdrhepat tohput eiColthe tiypss em
questions af:?ovmes éfﬂs%éiléﬂe%ai‘ YetRleaX Sehe !iPht hfévéf B2 taPledlie
conput er or is connected to the conputer. e patient uses a
keyboard ordetectiog.pointing/witing device connected to the conputer to

15 5 respond tneamecmmesbweﬁ ana'hﬁhﬂﬂélﬁﬂaeélirﬁfﬁgﬂﬁgf dEl W& FSE the
and. updated w S_h g t he rfo;rﬁm; r on rempvabl e sto agq devi ces.
The di agnosfF¥2-1a4yPRe® FHEn nfBE BHR"pES pUp1 I BRRPRTER he
screen and ekspaprootkari missldcofurfarimmn 1id  lag, pramd ernygtdgmus.

avai |l abl e) . & %‘%Vﬁéﬂg%r@tﬁ%c% MO AR 1y eg%i%ra‘i%arﬁlc‘;h%mﬂth

mai | ed-to su scr ers are_aval le via hese new ver'si ons
may i ncl udef@pdaxaEPLlg; thpedistincticnhatneer FARtF2} Ry ReEHRIeTRL.
Anot per enbedinRetvef functiont he SA- MDATA syst em may i ncl ude using
speci al i zed recej aI a
domand basi s 25 CoTgRerider ARG, haRbeiEERLS “{Ef%ﬁ%%ré@?%% e,
such as mucl!es'@i’@edl‘amiulstYPaﬂénttEe 031)’6914@&011 0 a pnam:cmes and

separate aU&BR&iBQohangﬁégee{c&ﬁﬂ:iéd Ebiér v:Ldeo M Pikg of s Rdrpassdified to
devel op the ne Igorl t%%lm used n the s¢reen version errbogrjl ment
of the syst&h ﬂb@fu"ﬁﬁ lary refidd (S’fJr ﬁ@anHEleganﬁtge%‘PmP%%t" iles
are psesentadpatient cmithnecyanuséss toanshipiiemdritsa lusexggersporkhdtther _
questions a@ﬂb?dlmenfdb&e@wéng§é aut%@ymgg e%%ig fll ensive 1 FO1's

desi gned as a Ical, generalize anguage, in e
comands ar§°’éﬁ5€§d6€| PREECTBX¥eR] | BEmashologyarhis nll&%mrai FOfiles) to
perform specific screen and keyboard functions. FOfiles are in

effect prograns witten .V\D 8/ 028

PCT/ US97/ 12162 %%t B S IP-CYREN cate (via FO with
t he 2@er &hl ise.rare when therbupaadtasisax@ndd entwremwenguyriakt, FO

does not nefﬁitéQe.sts of knownehizt bReki1bbl.e mwnﬂltuérfceewtﬁa sdThe

pr ogr anmmer aut hor file1sjinc lete c I’.O| of thetext

cont ent andt]P‘ﬁ'é §§hﬁ'éﬁcén ﬁhﬁhﬁgg& sYit‘brPe‘s%rﬁte’gB"tﬁhg% WiRiari ous
commands destn! bpdoposihioAuf homi ergetynoense Syinex docunent |isted

in the Mcrofichg,Appeidiviit R AMDADA S9Btem 100 substantially reduce

25 - the overwhelming costs of our current health care system, but
for the first time in history, every person can have access
to high quality, 100%-consistent and affordable medical
advice and information. No matter from what perspective one
views the MDATA system 100, its benefits are substantial.

30 The health care consumer obvicusly gains the most. Now,
whenever he or she has a medical problem, or any member of
their family, an immediate consultation can be obtained. The
knowledge that the best health care information and medical
advice is only a telephone call away can assuage the anxiety

35 of everyone from new mothers to elderly patients confined to
their homes.
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di splay text, format the screen, ask the user questions, 10 I nput

responses from the user, select different text files for execution,
and gener aM9¥%§#t ol and direct the entire session.  PCT/USOTN2L6Fpj s
version of FOis intended as a devel opnent version that gives the

user nuch frEEdon]g%tEBﬁo§E%ggaQ%e-Mﬁifﬁmgyéégm IG@ne%Qégﬁéypts@ate and

present ation and e El’e en e assu tion
here is that tREaysEPVeEnmentyould dlsFIl?érgﬁt Reiprobinigatinn t"—@sPEPVlde
charged with xeuhfiveRgaan@nd affordabA@ i1l |f Qs . care for allAoEO

file is any standard. seqguenti ASCLL 1L .text fil vay Ielenth
lines term naﬁsﬁbrmﬂ‘ﬁl%{e?ﬁrriaﬂébgggé‘ttﬁlpﬁl' tIne ﬁm%ﬁ%(ﬁ}fs 10& 3} ?Pﬁe

peri od bn col fen @agients eeb@dcannot &y .a chmm,ligwlme B et aare

| eadi ng per'°§h&§1&i§ﬁ§ed o®S the né%égéﬂgy(xﬁgn”ﬁkov1de care  WEtESht

program processes a FOfile by readlng It i ne atineinto
memory. | f tReimp Esﬁﬁeﬁtt ext H9tethpt first ;tdmg, fgg &Hd Vﬁb"ﬁ%&%n‘F? ne

i s | oaded. chrghmhaﬁems dand Mam@g@@nccddee Pldde edImBnBei sapxecutsd.

I f the command vesawat S such.as_a Mcommd FO
bont 1 muoa | oasF sttt B prSel ARk kefhe' BY hETEnhoHE "1 E o Rae X £ IRAG
conpl elel y | obliat. pathenhssananhest Fereheduvitht bbe Feprvicesfthey ageed.
loading it. Once '%Q@E’ali?@s FQA il EBR®FNSalents, erde o) iéhé“ré'i?é@;[é’mn

The system software for the screen version enbodiment is ten 1n
Bor | and Tur bo®Pakamiliay s‘i’c?r\"aé-so butpwiddohg Beee tq,PICsRETgEe ?ﬂeth%%tem
software formotdéechallengingrsiroblems thatbedhnetteasilhebsystsrlddd by
VV\\IBtQtBIeBZI&g?M CIQQS(MSA'I% V\éystem 100. They will ﬁﬁ?uﬁﬁelfzii%ggi‘om an
Basi ¢ dfhd is imeréasedt appberi o matcient Treferxald j2pevwell as Asywimd xa

contains the &1 ovbiee FQEcéHe g QAL VAAELBRY when a condUlbetisd is
Language Synt ax q?cunent Pascal gource Code; 5

Syst em Funct i ¥&F and An Exenpl ary Medical Al gorithm

(Headac he) Physiciahs tleimslhers esinodcaess sshotMbATAdsyabesesPoiires
or %{dé@“t%an Eéagsedmfo% geQBFuﬁk SYrdwM 3 P'EBERQE';BHO' ]é)rfd
procedures d remain t For exanple, a speC| a

such ad0 spor tSEFRRA EPFECRHuIFAYRNGRRIed™ othRe BSIicHD fleld.  This is

particularly true with the treatment, imaging, and laboratory

test databases.
Medical information is a continually renewable resource
because it is not consumed in its dissemination. The
25 ' opportunity exists, through the MDATA system 100, for the
United States to provide much needed medical information to
the world and, at the same time, bring capital into this

country. In the process, this country could maintain its
leadership in innovation, technology, and software
30 development.

The United States and the world are facing a health care

crisis so monumental that it is difficult to comprehend.

There are diseases that threaten our very survival as a
species. All of us know the apprehension and bewilderment we

35 feel when an illness strikes. When this occurs, we need
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The MDATA system 100 descri bed herein finds application I n many

environnents, and is readily adaptable- for use t herein. For
exanpl e, wdesmosystem finds wuse in any 15 appl i cat i GPCT/AISQ7/12362
step-oriented and can be algorithmcally descri bed. For exarrpl e, the

system coul & _gi ve car di agnos ervices over _the
caller. Thef® ’%MFQW t k€ ?ﬁ hc mEdlﬁ'ra&qufe?tbl%%er\?P@ge?ﬁméral??'i/ oin
repairs (t r@tsmlm@qhth@ to- date:,alllrmtanﬁlly brara ilfadrles d aswdid alfdwe dabdeod

| dea of what tfmafgg kePrQQlgﬂkb§mﬁego§rOQQQBQmaEgBﬁ'EﬁoWElbr@%entlon
Accordi ngly, | 'ai s, are e inter ed to enconpass these and
ot her ea&b]ﬁf i é‘é??'éﬁéoﬁf oth P FRAIR 1 oANH lam"hmt Hei§ Bedhe eglfr&cd-teé‘tnot
to bedim teﬂ:daxriekm: entrhei MBATA siestoem led kaneprovid@his informatX¥hnl .
Summary of e f Lny e r.obl ens
of the healt car C?Pg Stlg‘g’le 23 ?ﬁ tPe ttel(f gggg;s tggo %g gﬁ g"é’%

i nf or mati on mmmtxan% of the pleagsd. InTaddifbATA tha MOARAEYEtess 100
up-to-date a&wec.@és and e,apﬂfa%gatd&&bﬁr&@éw'.ﬁ@dim terhisbed wand

avai |l abl e tvventr_y our hour s %. H-é‘ he advice that “1s given
is 100% <omB echr%u’s’t%t anguage easiiyr aﬁtu"&’i & ENETY@PEce is nuch
bettaro if a physirdasle do notchavstop be dddatehconsdl tnihe MIATA alistem

possi bl e cayss of-fuas§5 curioﬁgob' en S@%A@nd%v%seﬁtﬁmé' wos%?,%hle

dealing with ese po e causes ractice, a
physi ci an Jt?é-‘tPOlntmen‘bﬁ)-es &he¥% 989 dfRdy Pick up the te:’-ephone

-121- AlthoudfP A, atients will later be seen by a phystcian, the
PCT/ US97/ 12 rQ‘Z% Y etual

nmans a, necessary to actuyall ive the
nedi cal m@dﬁ%ﬁ“‘?hé"%ﬁﬁ& éwﬂeei S AT S g"ﬁefl‘ﬁgrﬁ'&nﬁrl ng
down 1tShe costheoMIPSRN tdy stoame. 100 at once eftablachescegadichriipa guesisisons

asked and the, ASWRNS care ngﬂaﬁ{?adx%xﬁtor Q:Hd%:gthh‘ﬁ\a g-tbsr&&e tdaiabaggs The
MDATA system ti me-and-date stanB% Gﬁg rest)ons s'tot e guestions (as
C t

transact i on GREHIIs) T8 et SAATEXAET T ic8h sfa%ighe there is a
patient’'s irfargs esegmeran die tengiaphadtfien wIatby sadeprivedpbfsbaieaher

ot her heal t a1 & BLOL el AP catDe Y ShERY BLEO1 APormakPSRS ATRECHRATR'

what versio an a gorl m has as wel |
sensi4l vi t y SERGeH G Beginhdfico close ddvsulengaems SAP-t he concl usi on of

the interaction, TH®DATA sywé%hswas zfs'at&ot gkketbea &@smcthﬁ\&dgoag the
consultationy, pe @5 E2KEN a9 vERS' SRR AN AP oL iCHEL B (L BT
consumers and providers participate in the improvement of the
system itself. The MDATA system 100 and its patients will be
25 . in partnership to provide the most current, economical, and
concise treatment available. The upside potential is
unlimited. Whether one believes health care is a right or a
privilege, there can be no doubt that it is fundamentally
necessary. Whether one believes we have a civic
30 responsibility or a moral obligation to care for one another,
it must be done. The fundamental simplicity of the structure
of the MDATA system 100 belies its power as a highly useful
tool in the delivery of health care.

35
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15 When possible, the MDATA system 100 takes into account t he
past nedical history of the patient, especially those pi eces of

i nfor mat i ofWPEYPHRA fr om past consultations with t he NIBE‘FA’%W@%’@F{]

100, before advice is given. In addition, the advice given is
di fferent depending upgg{ he Bag ﬁ%al?()s stem cérﬁ% d&ln The

"meta" functions provide "anot van oW ng the NMDATA
system 100 to eval Baf8egd embo‘ﬁ?"%‘l‘%n‘?# rF}i%é“m e"”%s':(?lm ERE2JAE; BnPedor
prior consul tshifpsof how tlid puiele ivpst and reﬁﬁonses are deli{Xlelred Second

Opti onal Syst I gur g ng, e '

Di agnostic an gﬁ'lrcgﬁ%rrent Vi cethA%é( (188 teleghoggbrrpl\ﬁfger éys?em
t hat coPduct spuoatesaing and voijas @ﬁfﬁp@meotephn@ﬁmz fidre systpmr postwate
establishing, ;8 lelém@ Cda din@dnasi such ThS I\é%%gsyéi% CO@@I m of o8
nunber of at abas f _nmedical information an rans :

di seases, PCMGIAPERRES tPRHFRMS 2 AARIERS (?ﬂ?er&?F‘iagt §?“‘8§ ﬁél | Bhis
supporting soééme érﬁaqﬂdmremhe igemefeasdd tbt asusies sorgamivieysion or the

(patients, ?%%5% gii:'éﬁ&? shafPARAOL BRenCAhL TRIRT e iPg be, for

or gani zati ons
WO 98/ 2837 example, a desktop computer, a laptop poy/nsogbacgk ggomputer,

To conduct tf@rlaltr&rn\ar@m MOATAryses cemplbbs,. M %I}stem que@ﬁ?ens are
essentially, dul es th know how o [ nte Vi €
about a gi ven %%L‘T‘ {ON f &SP F@ﬁFeHEEI gh1s part qfeEBFdE"mBHEIeEs%rt he

supporting daiahm&se¢maecﬂ|ta:gmchmecam@ut5r Thel\pasel gpat nseissa keyboard or
The MDATA sysi e i usyd sc u g
y to S%ﬁ/%xpnﬁ\ﬂf %ie\(u(?:% Ebﬁ/ﬁ%ﬁ_%\éd %15' the com{;ﬂ@er Whl

t el ephone netmo nect patients to ch
the MITA systesRormsto Rehergragtiens: gufe 2matients Hles aliﬁ)r"ﬁ’drf'-%?n%che
patent appli caid onpdased best Rinetther kedmplter o2Nhedli Ferbvable aftdige

MDATA system t hat uses c cations net wor ks 210 ch as_the
Internet to cONMETI-the ﬁTAilagnomi'onﬁL?tvéﬂe <) A %8/% "{e(# n GA™ i

patient 2114 disspikpyed on theetoasmdn agcksd spr pressed bn patrdeopy chrputar
2116. 15 2 TReiNPATA COMPULBR1able). New versions of the SA-MDATA

20 system are either mailed-to subscribers are available via

modem. These new versions may include updates of the

treatment table for new treatments. Another embodiment of

the SA-MDATA system may include using specialized receiver

devices that receive encoded FM signals on a demand basis

25 ° when an event (a new treatment) triggers the device, such as
described in U.S. Patent 5,030, 948.

A unique and separate authoring language (called File

Output or FO) was used to develop the medical algerithms used

in the screen version embodiment of the system 100. Through

30 the use of FO, the contents of text files are presented

online to users, and then the users respond to questions and
directions issued by the text files.

' FO is designed as a typical, generalized authoring

language, in which commands are embedded into text files

35 (herein called FO files) to perform specific screen and

keyboard functions. FO files are in effect programs written
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The MDATA conputer (on which the MDATA systemresides and runs) can
be a single conmputer such as a server 2110 (Figure 25a) or the NMDATA
conput er wWod80zs37 Fi gure 30. However, it can al so bepcwnfseyizierl as
several servers 2108 20 (Figure 25a) connected by a Local Area Network
(LAN) or a - W de-Area Network (WAN), in several LANs or WANs that are
di st ri but edimrthedQ Hd answage)’, thatasonpupicanBi MHipoRObfwith the hess

nmet hods, sugin fige shown at 2106 (Figure 25a) V\hl chever configuration
S used, t he MDATA c uter is the, central rate tool é)to

rp
[err] devel op- i M° EREENPLI 1T S U PFAr eIIMSRﬁ& s%f) Pg not nee
[err] stiorew vimt teimtidile cakﬂtenNDAfA;ssqxeemm@ppdme programmer

dat abases, or author of[ﬁr@b flfﬁ”&gn%nng ?fétéOEBﬂQESIrSfe%ﬁ%hﬁ%%$A

devel opnment, 30 [err] veri date, and test
syst em content andgithe SeﬂBéHﬁﬁn%nt‘Hé’-%é‘-tofJ-SI\/BA?AeBFBQrar%SJé’rﬁjtd’@t a,

[err] sumeiéu@c&&&ﬁand@ydéwéﬁm&& frore el w&@¢anguage Syntax
advi ce, 4 . i t% eg ﬁ Yo¢TBRagg , conE1 h ATA
syst em 35 ocumen i8S e}%‘ F icroricne ppen 1X, e author can

-123- dlsplawmxest02&©tmat the screen, ask the user questions,

PCT/4$97/ 12082:¢ res ons Qefwm_eh§0f1§$@reselect dlfferZngggﬁzAéﬁf lgvar e,

previ ously descri bed above, dified ext en
accommodat eox h%xe‘F‘h'i’e?’P\etaEd genera%m‘rﬁﬁ%ﬁ??'oﬁnﬂr GL5e6F s thgd entd rsat i ent
conputer's sdggiage, 5 processing, and di splay capabil | t [ es These

changes to the S m. gon ut /.out put
This ve éxdo\QStE'% At C%{l%@é\n %%aép%eire rne PR on. 4

subsystem which IS nD to"Cco
(via the | itatheaivesg tthhet h@mnpmrerfmeicma adn-Yhenkeyboard .paflihgntusethese

changes ar Q:aﬁ?s‘iﬁtbﬁéubﬂ wﬁrégeﬂesaioﬁnaadl%du Eﬁét N Ehad %&9@ bes

how t he MDATA s uses netwo he | nter.net,, erform
its functi d=S %}ﬁf‘{nn € assu%‘?rbﬁ’eﬁ%t"sdég’@r HFET hFadt (f'lacl%aw ng
a conput er the autheai lbablan adlpha pastemnt cshalz(gminmn:h verifying and 15
The Internelorrecting f£ilel Neoddlfr net connects about 50,000 conputer

-net wor ks,
A FO file is any standard sequential ASCII text file

20 with variable-length lines terminating with a Carriage Return
(ASCII 13}). Any line with a period in column one is treated
as a command. A line without a leading period is treated as
a print command.

The FO program processes a FO file by reading it one

25 "line at a time into memory. If the line is a text line, it
is printed and the next line is loaded. If the line is a
command line, the command is executed. If the command
involves a wait on the user (such as a .M command)}, FO
continues loading the FO file behind the scenes until it has

30 been completely loaded. In this manner, FO executes the FO
file as it is loading it. Once loaded, the FO file remains
entirely in memory.

The system software for the screen version embodiment is
written in Borland Turbo Pascal version 3.0. A second

35 version of the system software for the screen version
embodiment of the system 100 is written in Microsoft G.W.
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which in turn connect about 5 mllion conputers, which serve an

esti mat ed 50 mll|l|pon users. The Internet connects many %

62
net wor ks of " zéﬁfferent conput er hardwar e/ software 20 PCLSITHn
versi ons, for mats; codes, and protocols. There is no single

"operating systsﬁﬁicf Qind hesl nhet Néh, intetpeesxtei wr emode. Taei dscw fidthe
used file fornptting. t o) | ay
encodi ng stanggpﬁgpg*x par %gﬁg {;HQ £8E 28wty ﬁorl%l%éerén%:%é'&a ‘ﬁ@{i 5 £
conput er's operati ngusylgtrengnbéng‘aéqm gpnbax DO@Wde’El%eS such
Internet-smart sof pyakgr swhked cbdeW dely avai | abl e commercial ly.
The Internet solves the problemof i ncog‘patl bl e hardware and
sof-tware®m x by ext §H8Fﬁ§ FHECFLPRShafB%Wi t h prefi xes . that identify
t he protocol (and onheExehphgsy MhdicappAg/gcmemn (Heddadhel. For exanpl e,
many Internet filenanmes -begin with "http://", which indicates that
this file should be handl ed software that understands ,the Hyper
Text Transfer Proto&sl yet oth@mmgm&m@@?amqwr kABRAPRERST E1L6E| Y
ggbedded Poi Nt g{§orithms ¥Uan | b&KEsekQ fllrﬁs. Qeriizhar éyé@érgﬁ; ggggﬂgat essd
PCT/ USO¥ 121 62ProceduresTRguid pemain Fhe cfﬁm‘E%pt For example, § SREG 3t Yise

t he I nternet |s:.a$da9uahcesssprmﬁmmezimcme coufldr bleuaddag ppoghansyshe!a
remote host conput e’Ehe Igﬁﬂ'?ﬁdﬁyggtem 100 d@'s?:lr':. td'hHeIrEQH‘ £ih&t at{6n

user dials in via't ternet applicati ata-and
processes are in man}St&né’éréﬁd‘eﬁﬁﬁl-p@%@edsonr?ﬁél% d@rﬂﬂ:ﬁg{}é}’ Lo use
I nternet th88EYRS ONl FokO éxampIe| thﬁeusgys&@wstfﬁm angk noitse any

clicks 0s and to returnth 0st .cQ

user cohputer. appilc'ﬁﬁmf‘h'é hay % St&p-or éﬁ\ﬁ ‘-”‘nflo'ff;gr[l)uxg #th&lcg{&d
by Tel net and désgribbedot dumt sxamfneseths@ests&mrmoetld glve @mmcm@c
protocol fam|iae,fgekhgserWbRe HEn€VES dsé€hler. THEE Gihén Rthe They pie

available in UNI X versi ons as we GUI-orle ted systens |.i ke
W ndows. brought pEppfe %eadllﬁe Zﬁrcéééﬁtys %WW % h ﬁ@&f%’ﬁrﬁ st e o
15 use the talbenewidd ave |if¥oewed eafdr hpatei entgnodiotdea spf what the
| abor atori es n n ;hhegent ral di Ay

% Thg%@ﬁlet% QSa%na lp&gbﬁ%'lg %ﬁ%‘?ﬁ's gl lli pet eQx inglyMD lﬁa

conput e to an gnosed b
MDATA softwared:emmsngr@n quéawummemﬂ@rto encompass these and Other

applications of the invention within their scope and are not
to be limited to the embodiments described herein.

25 . XXII. Summary of Advantages of the Invention
One of the main problems of the health care crisis is

the limited access to health care information when it is

needed. The MDATA system provides up-to-date medical
information and advice that is instantly available twenty-

30 four hours a day. The advice that is given is 100%
consistent.

The quality of the advice is much better if a physician

can stop, research, and anticipate all possible causes of a
problem and then systematically go about dealing with all of

35 these possible causes. In medical practice, a physician just

does this from memory.
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20 The HTML Concept To transmt text in readable form the

I nternet software - begins with ASCI1 code and "marks it up" with
speci al cdY288/02837 to indicate special text handling suchP@EUSHII2162
under | i ni ng, colors and fonts, and so on. The ASCI|I (Anerican
Standard 25 ° Cgge hﬁrﬁﬁné “EQé”ﬁbb@@saW - 114 fvétSEhen%ealeauque
nunber to eve letter | unctuation mark, as_ we i

control act 23 Guch The r’l@% r?S(SttezEb 18, APLEMRtEA P’&Fh helps t"Fh?rFﬁ*ﬁ’L

(Hyper Text ddwrkuhe amgtages) heddsH exdret.r eat nent i nstructi ons For
I di 3
ohoode 1t as f swxé,ge@rgcaﬁ DSﬁlj'q.}ile %“elftq@b@a%&%ﬁ %&ox [ urrps over

encode it as fol lows brown
the | &2y dog@iven is storephén thal patswaysw%m@def@@tm spPREemags

and St%@t-latda-@%.éeorratsmﬁgasar@ ngeegbhaassq:d haheorqdér@ci&@l (as

k brown faqgx junps
z\(jre?e?htehfat ext ITB. J)np recoradss) so that an exact: rec %fﬂ%tg(}n O% t&l ITp

98/ 02837 patlent s interview(s) can be geREFALMD7/fkAI6se by a
HTM. provi d%%y%l‘@énf 8k E@EP%ai& %%{Peeis&m%ﬁaﬁo Ehe sérstt'é% LEES! Ver.

For exanpl e, bove rea rece|V|ng
sof t i e tok@%sﬁ‘ ZEE&%’ér teonwhatt W@r51°n of eap. algoatitdm kes beeher

}v%gA?Acould %gﬁ%ﬂ.(iefdh%éeﬁélyl EYe: éhe séﬁéiﬁ@i’rﬁt?ofd@téﬁe@éﬂtfor tthat
-oriente ncti.ons su access 0 a

nedi cal dat &% &”Li S‘§p2:§'1 °°n°lus”§f?a8% ﬁ"p I?‘P‘Eﬁ%c'f‘r’a?ﬁwt BTvL
(or sonme nodDATAd sw’rtwrom:ayf tell the prtiemtbdowsddngsthebabeisullangiage to

transmit COWE%“Q%kfeEuO'Qnd what tc'Px‘i ”h%lve'\/%-gﬁ GaRDYLeE, t 9t Qﬁ remote
patient's conputer. 10 Conc After a sendi ng

conpder transni fheR BRFSiRIE ttll?(? MDATA sVﬁf‘@F‘népot bakeredBF@i RGCEBRPUL er
no further ithieersecdtd onedScal histopynmalfl ytheeqpat Behtor especiamiaetweea t he

two conputets, er 1.0 e t e re ¢ap go
W0, COMPUteiecls of AliSknd 000 i diite R Bon  BEgPendhag pol ¥BLE.ERR
t wo-way con¥des MDAGA wmsrtemhéoo beforensdyigecis ghwenser 15 B rEdpbASE. Must

be handl ed. théhk@viiee given €8N8ibFetsherdedpesdiddalforHe ageSpaal 8bx

prot geol callied, O3 20, o (Comppn Galgpax | ALSIIAGE) - R/ OFhociign the

advantage by allowing the MDATA system 100 to evaluate a
problem in the context of the patient’s prior consultations
with the system.

25 . XXIII. Second Optional System Configquration
Background

The Medical Diagnostic and Treatment Advice (MDATA).
system is a computer system that conducts automated
interviews of patients for the purpose of establishing a

30 medical diagnosis. The MDATA system consists of a number of
databases of medical information and programs (e.g. diseases,
symptoms, treatments, medications, scripts) as well as
supporting software to provide services to its user community
{patients, doctors, nurses, laboratories, health management

as organizations {HMOs)).
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a hypertext field in an HTM. file, or fills in a HTM. "forni, t he
Internet software sends a "reply" back to the original S where -
it is inteMRP®E%4nd handl ed by a C3 program The Cﬁ:’”i%gﬁgdfzis

to insert a software step that "catches" 25 user responses and

processes thém The, CEhRIL! eegl 1340RYkws, MDATA! u@ewyseem@"cawh%h
bet ween the renote conputers via the nternet suppor.ts the

storing of sed&ifoneEFERrARdlyat Brogram madphgd b %%s??f%‘h ow torgnferview
preserves thea psipde’ abdbutthegiven cmmmmatamsswaha#_na oerdtiicalous

di al og can be generat ed, ur, v,ant t
C43 -i nvoked prz%gcr ar%asl ng’ us?fthe sugﬁgrk% A%}??é%ege@hQ?g?ﬁég:é and
[err] Srun @rd_vtm (P@rttllea'lt_SNDATA conput er, [err] are part
of the diagnostic QE@QM@KH%!QI§£¥m has been pre&fﬁﬂﬁly deG i@ as G8Ahkal

MDATA dat abases, 35 can accept .an roce tient inputs
fromthe the telephone HRVCORReSE pgtlentspt:o 2 bR Q-

-126- on WRi98/ OR83IMDATA system runs. Referring to Figure 24, this
PCT/ US97/12162  v5on of the ufﬁl-nt a%%'llcc%t‘lté' At ?e¥@i.yg§sbaasegeguog_ﬁgdent

compute

data and i nter
mouse 16l i cks eﬂmdlamtvéwgc@éewe MDATA system thaltrrﬁaéé‘r CoBMURAEALRENS

patient can regsRedray 2502, such as checlmkéﬁgecoao FoAN@TLC A he AMGATA
medi cal charts, raw n ot 0s er r]

S,
can appear tocPE‘Qé‘ttef"dsﬁat%Je%/zr]@sﬂpoﬁ%e§ mﬁfh 1I'Ee«-:‘ patient 2114 usnjég
GUl - based progemork access professpr orcpatbentnacovpiher ahdéupdat ed by
MDATA staff as 10 needed. The Java Concept
The Java concept is an exanple of a software nmechani sm for attaching
execut 3Bl e pr G&es¥PATAC CORMPUNTRL page, 15 transmitting them and then

runni ng them on th&‘hl’eeWA\ﬂimg:omputer C@TP Wiieilch Wies edpATG sy svekede piagsans
run on the sended\r rrputer

d are d: e_c t of
the renote rr“g}:se)l VET® s ghlsmgqteh W a a"gpr o{’;lkghggsseﬁs?ea‘t{%IL bgripn ts
bot h data and (Figgrans2%a) beont r fheni MBATA amoawtteﬂre Phiermdf . Fzgure Tﬁé

HTM. pr ogr ammag,Beicaliley oy taa.%oalﬁm! Ié‘&{ﬂfghﬁwrérse mal servéﬁngwsand
appends it to the HIM. owser a ays t he

HTM. p&8e on tR&gysEr: %spaéorﬁﬂ?(’@thq q’y a LOE%C&FS? F&&P’&&Ikl or a
"interprets")wiBe-Aaea oadsvoakd (wrUl,esin several LANs or WANs that are

distributed around the country, or as some combination of
these methods, such as shown at 2106 (Figure 25a). Whichever
configuration is used, the MDATA computer is the central

25 corporate toocl to:
® develop, install, maintain, update MDATA software,
® store and maintain all MDATA system support
databases,
® support medical software research and development,
30 ° verify, validate, and test the MDATA system,
® document the use of MDATA programs and data,
® support access by patients for diagnosis and
advice,
L generally manage and control MDATA system
35 operation.
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the input/output to the user. Since the browser is witten 25 for the

user's conputer, it "knows" the user's system and can take full
advant agevof98p2a33 f act . The Java concept is nePETUSaH12162
illustration of the concept of transmtting prograns to the

receiver. | execut abl e software can be appended to the
HTM. page, @ba%‘b?%v%?j%ﬁw % recei ver knows how to read and interpret or

execute it. Any Pamb@DAJIA oshécweydes mriiauwglng@escaibed above, usied to
do this forpiher MRTARYSt M ehbdd MBES| V. addiSndMdEe  the SHLSR

transmt the necessary MDATA support software fo Its subscribers. 35
-127- communigftoheppugtocols and the patient computer’s storage,

PET/ US97/ 128fFcessing, ?MVMQM% @épd‘ﬂﬂﬂ]’:ﬁtﬁ!‘sa Netiew kchanges to thédJSE]rlg
the Intern its tvvare ani.s uch as and Java
permts t hg&R%%j'A %?}s Sonsggg rr%h%@??]s supposrt lqpﬁ%t?%

conmuni cat |mswm®cmf§-c}an@ mgdified to communifcgteawisth the Internet| err]

store chardgy (V3R ase mheebﬁecwm th@h@@Pputer of the on-1ine’l deo,
audio files; ; store, Interng and scripts
in [@%’fﬁ

(HTM., Cgpatlent Thesé ch n?]%ﬁ/aﬁre Rjascrl ed OCLg'leé’gfe A pt s
and i her fddesidmwrrhaandesesibas how the MDATRemylstem Us&rssmett“mg@e, and
scripts as egLe | Int . [err]
upl oad medi S g ahotel flﬁ‘tr&of‘% VRTRETERFP e Blilions, and ip &
patients; l#ection thay edepcri Géwrﬁhmdlﬁﬁéi:éamf daeying pat icamesiter

physi ci ans,available at the pat 88t ’ fNbdd¥¥Fon. [efr} downl oad
VMDATA scripts, prograns, and data to pati ent

conput ers; [err] nonitor and nmanage patient traffic, demand,
and % The Internefueui ng; [err] transmt nedical data

in color, graphygs, 1n@@fhet connects about $@UBdof ¥clter netwo ks,

[err] transmt, executable co f0 user conputers; r
use the usé’f@dt}r‘dbtﬁ”&wqerﬂtelap%‘é 5(mittbirm eomputers, which seﬁ%ﬁ?se

dial 0ogs); an estimated 50 million users. The Internet connects many

diverse networks of many different computer hardware/software

20 makes, versions, formats, -codes, and protocols. There is no

single “operating system®’ for the Internet, but there are

various widely used file formatting, site locating, message

routing, and display encoding standards. To participate on

the Internet, a host computer’'s operating system must acquire

25 -and uses such Internet-smart software, which is widely
available commercially.

The Internet sclves the problem of incompatible hardware.
and software mix by extending the file name with prefixes
that identify the protocol (and other things) that apply to

30 the file. For example, many Internet filenames begin with
“http://”, which indicates that this file should be handled
by software that understands the Hyper Text Transfer Protocol
(HTTP), a program that knows how to follow embedded pointers
or “links” to files on other Internet computers.

35
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[err] distribute Its conputational |l oad to wuser

conmput ers [err] extend its diagnostic tools to include -
vi sual | WO 98/02837 anal ysis; 30 [err] acceFETHINEAZR t s
via the Internet, such as: [err] HMOs, insurance carriers,

credit agency, NKam . attending and referred
physi ci ans, r%g%l Ote Login cmwélgl clinics, recovery hones;

[err] Iaboratorl%l’se Wrﬁﬁcpég theallnsesmesl yisstaer @t BE-ess mechan:[mr]

nurses, healt f‘fcm‘ aelni i epfogPdfileSon a remote host eédrtlputelen’erﬂ?ﬂ?é’acﬁ%
par arredl Ccs, rg) f‘{'r?e serviges.

VO 98/ 02837 rom a telephone, the ygey @4aigrrgy via “he
Net wor k Sonf i gintast:rrmt All of tRef appligation Fana eana5@;:'oc'ehees are
user/ pati ent d ﬁ?ﬁ{g}l ats h o] envi The
conput i ng S enw?%nrr%arllt %?\C ugeﬁggspgsleeggg L‘Stg(yéﬁr ut'Iqu I ZI' g II-\IB&-'I'A

5 sof t war e SRY Ve UBip HO ﬁ@"a@ﬁmlﬁoﬁﬁénﬂsﬁﬁykﬁﬁétm}éemnd mause clicks

conputers intd GheMoSE VaRAT €bakeeAEAI BhEN hésﬁo%h'lbﬁ&er outpuReiPIe
In a client/server environnent, the server t he  VDATA system

in
whi ch communi &8%s SAWEEET1 i ent (fat RRS %er"ﬁeﬁcl ud%emaptrfet w?)?ﬁ’-f’er fishal
equi ppé® wi t h suppcdsedibypleyfpetOand rRbgdpiamraiwtqls.nt Thgsdevsea simple

network terni IE"éJmmalrﬁi llne pmi eﬂarﬁ?l?ai“ f5 8hE8e NGhYCHY VY @V@rn%:[ \c’]\ég k

connect i on, whi ch ﬁ be either a djal-up connection using a
and th@Fusm & -t chBgYt éF%pﬂBﬁélﬂ}é%ﬁ/o%’k PHEIyjerspons aswell as

dedi cat ed dat #go¥ QU -lorientr] Wyl ed=LA IS mrdﬁdwl be a 15  -public
network, |ike the IRnternet or aclosed ri vate twork, Ilike

a corporate networ RGP Eh J9H TP i3 way Y\hﬁrpgﬁ'rgf SYSFely £o
whi ch B&st t hasgedikel Interpetams an I/Ot rd@alti:mntfcapppat;aenbas doct tiolrs,

patient databag@sralrcrie¥t MMos, and sMD&Acloog%tlhoacc‘éB%S%oS%\éeE% &r&1
connect ed vi ag@b.lll‘ cal area 20 etwork to a networ at eway FI‘

provi des acce ¢ igmputer. ;i dhah odspe PRt keRTS i gﬁnsp%%d a’H%dPESt ed
data circuit.diagnosed tyr MATRelspf tavasiengluendiegven may MDATAt kempudieeal
advi ce and treatnent applications and the patient databases. 25
The Patient's conputer A significant advantage of using the
Internéf to r&R nﬁé’“"—' ConcepBATA systemis the fact that, at the patient's

| ocation, t rer exhfisnow @e:e@rmﬂtx%rad%ial@ fEtﬂur&eZ&%)ce%th BEE L RELUor K
access deVICebegikgaglgk h%%&I ge%%%nqmg In Flgyr81t% special codes
to indicate special text handling such as bold, underlining,
colors and fonts, and so on. The ASCII (American Standard
25 Code for Information Interchange) code assigns a unique
number to every letter, digit, punctuation mark, as well as
some control actions such as new-line, tab, and end-of-text.
The HTML (Hyper Text Markup Language) adds text treatment
instructions. For example, to display a word in some
30 emphasized manner, HTML may encode it as follows:
The quick <EM> brown </EM> fox jumps over the lazy dog
. The local display software detects the <EM> tags and
substitutes some emphasizing action so that on the local
screen the text may appears as
35 The quick brown fox jumps over the lazy dog
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30 This nmeans that the MDATA system can use the patient
conputer's processing and storage capabilities to handl e at | east
some part wi o8/02837VDATA st orage and processing | oad. PORURWI2L6 ' S
conput er can be used to: [err] downl oad HTML pages fromthe”
MDATA conputer; 35 [err] execute program code (e.g. Java)
enbedded in t he ETML provides a qqﬂwﬁor a sendexr to convey commands to

-129- the réﬂ@19&&0283@tu' example, the tag <EM> above really
PCT/ US97/ 12162

d t o.questi ons osed 0,
hage: commands, he recgiivihl satriROTY enBpstit SHARSE T chtara
conputer; text. In ofber]usesstorber mxmmmrnar@crtm gecelp'rl@gr anms

and 3 software tﬁtﬂb'iﬁééﬁal MDATA- orlenkﬁﬁﬂkunctﬂéhgtsﬁﬁﬁ'éﬂ“taﬁﬁbented
materials and report VDATA s%/

lerr] - stomeIpH Breeredreapatiant nedital Sata, oy qioy %ﬁéépﬁﬁ«e@l
| ocal |y, of fgdapieicsl0 In this mahreéer] HTMSaler sssw oodlftiad veeedicnoE

later (re-ent8rlan, pe used as J%BXJF}E laﬁ%&%@@dtgrtzcgrgﬂlt?%toﬁéalﬂ%h QG essi ng

| oad fromthe
I nterface (Ghe cemptral MDATAACOQPEEﬁrcths}@?e M'Ftﬁéitﬁea@étl@wl P F@mptblwenrevel

conpyteer software that exploits the display properties of a CRT as
an Té@ut q(ile)v e for human users and conbines it with a pointing
devi ce such J‘ls"é’ oyst ick to handl e graphical input. Col or

nonitors and operditieny 8ysdesnbinghatospypar t t@ansRits a spagearevémveheeen
In user for y ‘E’é}p&eli Xed ﬁ; z%%f%ﬁ%garc%m‘ﬁ%g%z, no furQHEWEHEE%acg%%e'QOOd

.exanpl es are: ci ntosh a/ M crosoft’'s
IBM s OS/ 2. normally req@%ﬁ% PRate¥PRILEE sbat%%utt@re tPaREMBUGLEShI C

I nputy/sout putAﬁit;tezt heoRBinenthe pade, t BBeMBARAiBYS IWPteAsedeEr?Sgo ont e
medi cal SCI’I rz%__é,l Qns_into Some I nt ernet-conpatibl e pr ot ocol ,
such as HTI\/L StieL FEINFE e MDATA system froma

t el ephone- based éiymeemr[,o tcheenlgras Nt , a t freo BT Aconversagbdrwii th the

responsi bl e AdefotieNRide 20Ut dnit &&ﬁ%%&l’ge fis® be hanal@gul eThRgt is
handl es the Inte eingéggggosl I'n addlil on to rledl rgﬁdo g the
i nput / out putdotr’lea %ﬁ%qu MSiGe 3] BPFF1S. AEAH VI K7 g fating
syst@® the (Common Gateway Interface). Using CGI, when the user clicks
a hypertext field in an HFTML file, or fills in a HTML "form",
the Internet software sends a “reply” back to the original
sender, where it is intercepted and handled by a CGI program.
The CGI concept is to insert a software step that “catches”
25 " user responses and processes them. The CGI protocol supports
two-way communication between the remote computers via the
Internet, and supports the storing of session-specific data
between sessions. This preserves the *“state” of the
communication, so that a continuous dialog can be generated.
30 The features and advantages that CGI-invoked programs
offer to the MDATA system are that they:
run on the central MDATA computer,
are part of the diagnostic program library,
can access central MDATA databases,

35 can accept and process patient inputs from the

current HTML file,
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MDATA system can be enhanced in nunerous ways. For exanpl e, using a

GUI, MDATA di agnostic scripts can: [err] use various fonts
and col ors ¥8 9?(Pbﬁ47i ght aﬁd 35 enphasi ze out pRCT{ESRFA2162

- 130- ) WD 98/ 02837 _ _ _ _
PCT/US97/12162 o  can chfifilace FaiRedy HAPNI 6,draw gy agd 8 B
to.illustrate . anatom cal features,; ferr
instruct, illustrate, 8RR Sxenplify meani ngs of wor ds
and phrases; 5 ° cadfﬂﬂﬁkergiﬂﬁﬂﬂm@hsﬁgpkﬂﬁb%%hi?ni?aﬁeivés %@?%E%S
of .| esi ons; . r [ i cal .charts to conpare
patient's l“E%EﬁLaIFﬁ s? g 800 Bt A SN 598ra§g§?°nd By
[err] 5 use multiple, ®ldckipgi npoor shhbdmicaéen afidsplmgdical charts,
to present data; 10 drawingk€l Bhd phdteRl,ay noving inmages to inquire
about notion ranges, _ [err] i nput
one-digit or one-1&ter “ARsABPE2By PrES3Fhg-C patient responsesamuep dikehe
keyboar d; besmh-basaaeggagragnaphs, sket ches, dlagrags,

I mages, 15 t Qs, . Vi deos:; err presen
colgr, sound, and 5udiofadﬂg%(%alntaﬁQﬁQ]and FRSﬁFe?e%BbﬁbggmﬁyS%% Lops
edit bdRes, checkboxes, needed. and buttons; . ' [err]

l et the patient select and refine responses with 20 _ _ nouse,

j oysti ck, keygggrd; [err] |l et the patient identify problens
by sel ecting ‘2€ Java Concept .,y pictures presented by MDATA;

[err] enter texThel Jdghacbntepti eékdandegampyedodnat 86ftware—mechanism

_ _ Lengt hy  text
screen by NMDATA, tht?ﬁglng enggLableenggégﬁﬁgggé;¥o gﬁeuaﬁTML[ep??e,

descriptions "using tF ( _
use | abél ed frERASMEBLEBE tthéMpatdrnshtthén | rupping them on the recefwimy to

be submitted tompAEA. Whereas CGIf€hVbked SEb§FAmSE CHRONSESthé OseRabisy of

choi ces presented 30 wt s QN the screen; ... _. err

point to a sef3CPBESEr 8RIATEN "RidES &4 \ﬁ%ﬁfbllltlés of FA? ri@Pte

i mage; receivegr g] machdhieck thee dava e approadhc @ssenttieddiyt | peroit o

chart both data add'@rogBans ¢ rﬁé'gﬁié}f P aE88s PRe Internet.
ﬁICS |ﬁis to contro

err use hypertext and hypergra
[ ] 20 ng HTML progra%ggrgéaéically writes application source code

in Java and appends it to the HTML page. When the user’'s
browser displays the HTML page on the user’'s computer, it
executes (actually “interprets”) the Java code and handles
the input/output to the user. Since the browser is written

25 for the user’'s computer, it “knows” the user’'s system, and
can take full advantage of this fact.

The Java concept is merely an illustration of the
concept of transmitting programs to the receiver. In fact,
any executable software can be appended to the HTML page,

30 provided the receiver knows how to read and interpret or
execute it. Any number of other codes and languages can be
used to do this for the MDATA system. Ultimately, the MDATA
system can transmit the necessary MDATA support software to
its subscribers.

35
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t he di agnosti c sequence; -131-

WD 98/ 02837 PCT/ US97/ 12162

[err] wbagioggzsvari ous | evel s of "hel p* text tied to pcCT/US97/12162
specific parts of the screen display. User Configuration 5
Referring again to Figure 25a, the networked NMDATA system 2100

incl udes a Retvarsages QfyMOALR onyd Netwark represent a |ocal area
network (LAN), avdidey aiten IJigierardt and its( \AAN)kwalrlee mechanhdetls eucanaisher
connection i C ; I databases preferably
reside on a ! Ee:g_:g."rlduﬁ-mo Jsaéav@rgﬁh%%egtpﬁg‘@n% efn'g}nag y interconnected
by a LAN P06 #Awbrerfat elplieien teommeniedtwdk 2ppotocols  and
Altermatively, the MOAAnyegr ans and dat abases reside on a single
server 2110 that wutilizes net}\gk i nt er%i\ce hard\/\q{e . and goftware
2112. The MDATA%ervé@i*TLI08P2F1G st bRBLERe 1F3PO% adiiSHSSc BEPFREs
used by the script engiinieo,descliidbedles; her ei nbel ow. The
network 2102 nay gonn 0 (o] 2 , : f anp by
use of a nodem or.cby Ss'cséteo% En‘r%%‘r{:k”BH&SE I nt erﬁcarcl tcsar ng & u§§9'2114
at conputer 2116 may wWavdlze 20 a browser 2120 to renotely access the

MDATAgpr ogr ams Ui Ng &tage scri@HROAT rWedr fRQeR! FBg de¥hefianddog;vi sual

di spl ay, such as o noni.tor 2118. Al terpati_vel t%ce? brovvseg 2120
is not ut® | z&F AR RASEATAPr SGFARESa RS e’g?ec@iﬁ 9 V12| bes|
node on conput emtZri@t; A video canera 2122 may be optionally 25
connected to the LOMPY A2l 18e§9-R1 0Wa4S Vééi’fécdéﬁf’ubg %A‘ﬁa ‘scrifits
vi sual synptons. Vari ous other devices may be used to
comunicate with from@ad&TA Sserver s 2108/ 2110. If the servers are
equi pped wi t h \dowelo=Rrogedicad @adalMeohasahiasre s t hphyseeians, 30
comuni cate with the ATA (O]l ] Sb_y use of a tel ephone 2124, as
described in the tel epfioni’c "€bodiEnt above. ot her connecti on
devi ces for comm®ni catdowplmiach MRATRDATYY iptrser programs, 2108 2 8a¥ & ntbude a
portabl e personal conyglend tdbmpuradam or wireless connection
interface, a cabl.e i nterface device 35 2128 connecftéfed to,a vi‘iual
display 2130, or ®a saf@HF fR%¢ manage pagieph, LFALE S0 SR | RRE
recei2@er 2134 and a t euendisigon - -132-
® transmit medical data in color, graphics, and
sound formats;
® transmit executable code to user computers;
® use the users' Graphic User Interface (screen,
25 ‘ mouse, dialogs);
o distribute its computational load to user
computers;
] extend its diagnostic tools to include wvisual
analysis;
30 ® access other sites via the Internet, such as:
® HMOs, insurance carriers, credit agency, bank;
L attending and referred physicians, hospitals,
clinics, recovery homes;
laboratories, pharmacies, health supply stores;
35 ® nurses, health practitioners, aides;
L] emergency rooms, paramedics, ambulance services.
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2136. Ot her ways of allow ng conmuni cati on between the user 2114 and -
t he MDATA ¥P7&PE832108/ 2110 are envi si oned. Ref eRGTHYSY 02 %gur e -
25b, a diagram of a presently preferred user/patient conputer shows
several possibheewdrk cbAkegGPREEEHI ONS tO the network. Figure 25b, 2194
and 2196 show the nmjor software useg to "ggay" a sc'/iapt_, a speci al
program cal | ed a ScFEPETEAGPne tPs U Swhi tR2r ealif®a MEST/Patient | o224

uses its codescommpritaresi mﬁ.ehviaevmqup\h'oimg sochrasment.  The podmpugiag
question to a é’ﬁ%%?m&ﬂé M L G é‘”é!‘ﬁélelgompu& %Hﬂl%zﬁ{bg!ﬂBAg 50
collect the answers fromthe“patient, “evaluate the answers,” issue a
di agnosi &, ands@peEwaEet g the compatiiag: 'envig@nagnt magorincludmemgltiple

engi ne preferafbyputers eShdesl idht e Hedf ¢QNRHEBAship [M6h S%r!@&mﬁﬁlﬁéiﬂe
may be stored on the hf\rd d}lve or CD-ROM and |?l | oaded into.the 15
main menory fdPeRYRENti JP @ client/servex enviapineity SheSprEsEmPpGiudes

preferred conpuiter MRATE, system whiichi redmopizatser with4 aofcltifentc arfpakt efayed
MDATA system 2 d o é?éﬁ [ | 2 sho i . Figure 25b.
Al ternativel y,grgt Léredgvincg'é”to Qrg{:on tr}%:atll %&?% caf'aaog %dr?{zjeré{?ge%vfa%mh
as thos¥ shovfeYreaFdurandspoinhinge 4gvVigeed The netwoskgctesmippd is

Conputer£2-116.conn¢<t:%¢d to Ihaiaerra&bgi n%!a@%rf[knl@rliﬁﬂ%s n%ldi}diﬂga%%ﬁh@c%ti?n,
conponents . I N n encl osure . el e Qne I ne lnterraces
ChePoTE o e Br e, B, £15h85" Be AL g seRar e 108 rang 35 nodam
2160. The telBphomiblkicwskviztb@dnayetephene tretwmrk (PSTMBt work 2182,a
whi ch has conngcdi o0Se M bR chNG IMATA SYSHER wide éPéXe%E%%Jf8é¥&1%e a

Alternatively, the user may cqnnect to the network 210 y use of a
net wor k'3 nt er FRERLAQMPDARHK, 11ke the Infgragimodt R MR uRMVata&aior ds
user and pati erdtwsrk 30Like Us etbrpdrwdh angaaddly .or Hayweriraridt W Ithd¥e is
under st ood t hat he .user @_yb ctin roxy.for-the.patient., If
this is%‘%eaggs?é% ?ﬁe Sﬁ%rer_ RS S’é‘%f*‘%‘t el?%%é'ag:ﬁ;en gégfg?%nta‘?‘g}c?heand
patient. treatmee appldwatd oasdasgist kenprdfiendr datrbageseabl ®danttzal wo

35 basic eaeEPDcdtidi NdTheBOr §8Préid Yard @ofhBeteAPPLAtA Mbcal area
SySLems, and e 435-07e YURL N3k 209RL L SORYIBR 350l Talll Sccess to the
wide area network via a high-speed, dedicated data circuit.
Alternatively, a single server may host the medical advice

and treatment applications and the patient databases.

25 - The Patient’s Computer
A significant advantage of using the Internet to run the
MDATA system is the fact that, at the patient’s location,
there is now a computer 2116 (Figure 25a) or other network
access device instead of just a telephone (as in Figure 1).
30 This means that the MDATA system can use the patient
computer’'s processing and storage capabilities to handle at
least some part of the MDATA storage and processing load.
The patient’'s computer can be used to:
° download HTML pages from the MDATA computer;
35 L execute program code (e.g. Java) embedded in the
HTML;
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way, the system can be nore flexible and wll allow free mar ket
conpet.iti owWOt9s8/02881t i nual |y i nprove the product, while, PCTAISSYAIE1I63 aNE
time, decreasing costs. Wile speci fi c har dvvare and software may be -
referenced, it wll be_understood th ano&‘g of different
conponents coul d Be us&§SPA™ h&°pﬁ8§§ﬁ%°n5 p°se§y%’t‘e page; The
conput er 2116 prePerabluplpada yramorsds cotputtée irntdernet toamhentMbaTa
Penti um mi croprocessor .ghplreft her conput ers such as an Apple

Maci ntosh, an Am ga, a Digital_ Equi pnment Cor poration VAX, or an |BM
mai nframe, could %l so EE°EF| | i YBRTA- mlat:e‘fffhe REHERY 9160 RFOIFRMSet vRRk
interface card 2164 conngttitties; an |ndustry standard architecture

The bus 2062 | o o PRLBFCBRRESRE PRAHFERORTOIEAL SO WIS

plurality of 15 @ perspneﬂaMEA‘tl‘hrsnghemoﬁat@t I er circuits (chips or

boar ds) . ° TQEoﬁ»Q”?HEEénPUﬁeaiég hgseg, plurality of peripherals
connected to it through rs or cong ro+ | ers. A vi deo adapt er
board 2172, prefePabl y*&P S?@PB? becrelyr eBf vhing: i nt erconnects

to alOVIdeo nonet or saié85e551onﬁdassrtaJcaﬁtlnueCDQMMﬂi@ﬁ&iéﬁtéiﬁfﬂﬂt
o e b oBPLBM O UM buce cne BHGREBE:AqPYRE f,g%gltth/gzm

paral l el comunication circuit I'n p ace 0
i n anot her enbodi ment . MDATA Compuk@,?board control ler circuit 2180 -
interfaces with a keyboard 2182 A 500 Mo or greater hard disk

drive 2184 opt i onal drive 2186 are preferably
attached toaﬁﬁ% %ﬁ%é“'c Use B‘Ete’ﬁ%"ﬁ E%U%H sk 2184 stores database files
such &% the A DParaphicfuses, intéefad®ATIGTHI) s lawd levedr Eooripir@rt

files.. sof fper Ok IREM éssgglvfl@sl%ea'da%pg%y s%ﬁg&g@@@ of |3 &%t Y SaLgC*;

files for the atlents usin e computer
files. output 9eViGe) HATGINFan] YBeES RS (COMbE Nefe 1 ki ‘&*%rao@égs'wnmm
In the presedévicpraic raad acnbade @ﬂt}oﬁdﬁm&ﬁuhﬁﬁdﬂé]ﬁaphlcal Argher.abl y

oper ates- un e 9 erati stem 2190
contains a 3% él%strla%&gér{?pt 5a‘en(r%iJl N %Qm% ZTgﬁte't“ﬁatt}b ef esrufrﬁo)ﬂﬁf?ﬁ&zes a
di sead®/ synptohiwresthaie been ln( Bse) f@rﬁomrhspweenglmwzﬂ_r% aren werid -

enbodi nent, ddeumérditéd. Three good .examples are: lesl3Macintosh
WD 98/ 02837 %'g 97/ 12162
I~

engi ne softv\%?’et?rg' vvrl(flfo?lo?% %oﬁ%%%f"%elw P& er si on

Given that there is a computer to handle graphic
input/output at the patient’'s end, the MDATA system encodes
25 ' the medical script operations into some Internet-compatible
protocol, such as HTML. That is, to move the MDATA system
from a telephone-based system to the Internet, the MDATA
software responsible for input/output is swapped out for a
module that handles the Internet protocol.
30 In addition to redirecting the input/output traffic,
given the flexibility of a GUI-based operating system, the
MDATA system can be enhanced in numerous ways. For example,
using a GUI, MDATA diagnostic scripts can:
® use various fonts and colors to highlight and
35 emphasize output text;
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1. O course, any other conputer |anguage coul d be used.

Referring t‘g %B}Es Ei gures 25a and 25b, the user interface includes a
gr aphi cal PREPEr owser client, such 5 as Net scape or NSHRT 2 ch
interacts with the MDATA server. An enhanced user interface may

i ncorporate small geaphidiéplay graphupd | dewionss aaacg.j,malgaa tapplEhisstrate

downl oaded fromthe servgt a] afuk ted on the user's network
termnal. Java is a new anguage devel oped by Sun M crosystens, |nc.
for programming 10 ® appPP§EEFonsidhUEREAF R ePRE . exemplify meanéngﬁe efser

prgceefls th{jough a di agnestds Mdosinsases; |m|‘v%/r6\_|r[it| on on the user's

medi cal gcondition is co he S ting

anewel i ng screer®  TEHEBERY Hhorograpit §PEREEAE SITRISE O hAAH

the display and 15 ® cldikplay whetiicahogbarts Tee cazﬁ\p@m)sthe radciestt ' s

retrieves data frgmihe épgﬂ@tt@?&ﬂﬁg-%%rg?@bases and stores
r

the users responses via conmmon gatewa ace
| anguage utilities %r by*%é‘“’&ftlé’%bogéﬂ-’\}éppémﬁﬁl?‘éa‘iﬂﬁfi screen ghis@plans ng
interface (APl), such ax® ghedserapaiadyl i cations 20 Pr ogr anm ng

I nterfag (NSAPI) Jor t cro oft | nt er net Ilcatlons
Pr ogra?ﬁﬁeng I nt er f dte (I%ﬁﬁ’\ﬂ) hdving 1MAGYS | £ uéﬁ?uérﬁet%e?

atomlﬁ:

is equi pped with a rangemra, such as a digital still canera or a Vi deo
canera, thery the VDATA GHSIEIBIILS HARMY-G eRl GARMMLERS i he
25 patient over tine. . For nedi C%; condi t| or?s tehat requi reI;}a%(i{i%SC')Ltr1gt
treatment by a health céd é‘ep}'r ] ogi cal sequence of

i mages allows the healt ipxeagemtpr ofeashonal sketwhles,an diagraméssesmaeels,of

t he pat,ient’'s condition |_am,al Vi sual mani f estati ons of an

i nf ect ilosﬁ or di sease. (fﬁy %Ld%%ev(n se, if the user's network term nal

i s equi pped Wt h PUHSESpIFIST m&n@heammmdsyst emis capabl e of
capturing clinical &oundsditovied@brded be Rl 87t eG2tIboxBs, checkBubiasOr
t he wheezing of asthmm). he ATA system can assist a health care
professional in the ass tt&RSE 35 patient's nedial condition by
pl ayi ng back the cle ni cdlet the muurss idelospt tamdl. refine responses with
-135- 39 WO 98/9%%%% oystick, keyboard;

PCT/ US97/ 12162 VDATA gyst em Str uc?ur es Referrin

Figure 26, a set of® prodédsethef patdieng,fdentify jprobasws (RY | ??é&cg}nshe
net wor ked MDATA syst em Zk@th \p:.lcltuh@:s presentedchbiybmOATAEXCept for the

script engine process, %%%éymiextual data into fields displayed on the
screen by MDATA;

25 - ] enter lengthy textual descriptions using the
keyboard;
® use labeled fields to let the patient “fill in a
form” to be submitted to MDATA; |
® select responses from a list of choices presented
30 on the screen;
® point to a selected area of an anatomical drawing
or image;
® click the mouse to indicate intensities on a chart

that shows a range of intensities;
35 ® use hypertext and hypergraphics “links” to control
the diagnostic sequence;
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5 dat abase, the Imaging Mddality database, and the Laboratory

Test dat abase, which are described herei nbel ow, these processes, .
files, andvolss/elsases were previously described abovepcrtrussriziez  The
VDATA system 2100 utilizes several principal 10 processes and rel ated

dat abases. °~ A set of patient |ogin rocesses, 2210, i s_used by the
system 2100 to i d®nti f§r8“98 v éf’iugntl%‘%l%ag pr e\heéj‘& y 7 8L gllgldeot‘? nt o
the systemin one spetifhcepamaysof 1yhdyspremptdinpYay. a pati ent

i dentification nunber (PIN); 2) identify an assistant who has
previously 15 registered,into the system by pronpting for an assi stant

i denti fi cati BReRUNBBEIGRFAFLOnR) jdentify a patient, having an

assi stant, who haneaéeriﬁgslaggarie?i sberracbdﬁngzsbe S:}tﬁateﬁ?byorked MDATA
pronpting for e pajJ.ent .i Lfication el . £t . _praocesses
2212 are useﬁy%ge?englsﬁ;r lggggpfgntgopgggs%%%‘t an‘t:%éi% 29.|of2,t h‘éhﬁggr B t he
pati ent; a puepresentgistlos@iloraygacretwork (LAN) ysadwbget 3gegy statiwank

register newginfirehet 1HBePAEL 8NbS- another ! fodMEctS dervile the pati ent,
an assistant registration rocess i s used b%at he systemto_register

new or first-tineThe MDATAFIQGRARS apfefatppPasss BRefertPliy FRiide raudy
regi siered, @boup afi assvetred2pas i ehat repe sprefexably doessrdannesakdibyt he
systemto re isfﬁs t atjent. e us h 9g$d | L OF
regi stered, the systé_éfrrtl)‘P Ar@praovigéégwgychgggg o?o r%%eesgg%é."? ' heilgbrzl'rrary
process of AlterrmahteehYi nthacMBATA cp¥OSEHMBE i FchtddtrhareDinasisis ian a

process 322031332& é@a{reliaeﬁim {'@hélt ?@Eiﬁ&egihmﬁ-intem@/%dﬁd%
process accesses a rat or e cnol ce a L Ng

el Ly of G BRtENELBaca Iy © BN R nEoRker Barrapda L8 stoze dne,
this pati entdbagndssipoistriprs i needndya theatsweript enginebl ele2RHidesi

obtain curr t information for a 35 particul ar di sease or
réd E%?.

di agnhosi s. I n anot enbodi nment ,
-136- Tige opebyesly 2102 may connect to a user computer 2116,

PCT/ US97/ 1216@xr example,OtBgr uslkoi 6£S aarmodéiiedrt dbycaess off her naticr

rLOn L 90 ynsgeadt BEHEES, e ooy e MEBMALIING Wy dratsses

histoty 5 2 hrewsREcePUXLo rommtedn acesgensbe MAPATRASRY JIRINS MSANE @l

hi story obj egéybéatahast/d24oint ipRt evtcBeshe al vegudat @b8seay, such as
monitor 2118. Alternatively, the browser 2120 is not
utilized when the MDATA programs are executed in a local mode
on computer 2116. A video camera 2122 may be optionally

25 * connected to the computer 2116 to provide visual input, such

as visual symptoms.

Various other devices may be used to communicate with
the MDATA servers 2108/2110. If the servers are equipped
with wvoice recognition or DTMF hardware, the user can

30 communicate with the MDATA program by use of a telephone
2124, as described in the telephonic embodiment above. Other
connection devices for communicating with the MDATA servers
2168/2110 include a portable personal computer with a modem
or wireless connection interface, a cable interface device

35 2128 connected to a visual display 2130, or a satellite dish

2132 connected to a satellite receiver 2134 and a television
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2248, a pendi ng database 2252, a patient nedical history dat abase
2254, a nedi cal diagnostic scripts (MDS) database 2256, an i nmagi ng
modal i ty dXYQPUYE3D258, and a | aboratory 10 t est dat abase PE€Y8I$97/12162

Script CGeneration Referring to Figure 27, an off-line process

%80 for 213g§g20§hé99w pSQVSfIJaCWJ:L Iéonfaﬁmzttte%@ﬁgﬁse&%enB%%nngeg at
) a proce c now e ol |Lected and organi zed

into list fil gi’ Tﬁé‘ddgﬁ‘ 1M§PT éelrvfrg" 2318? /2310, precgayisioned .t o gne or
nore nedi cal aut hoRef2282ngProcessiqil® REb,two diagrampoofi enspréséhtdy
portion typi Cgklaéfeg%gor G‘é@rZié &%%' ptcomputer QBEWF”aEQJT{re%lS“ 8E¥%§i?he

aut hor for I'gni ng di sease second por
di seaseSknow éB§BTFERNEgEACNS tO t&?sé&§@°¢h th§1§§F?p?5bTh§19ér§n6n2156

capturing thesﬁbﬁeﬁﬁé major éﬁﬁﬁMéﬁHﬁhééﬁtﬁ6“€§dév“pﬁrééfﬂ?@ by 8pecial
plurality of nedic rts in_their res ect The out ut

of process progr??sfanfdelae Tt EBEEDE dfcHS |reaqu| & MDD s
25 el ectrofiitetand uses ritisheodesmtof pé)Sfbhnsizs:esudevasaqhmsesuch as
synptom and | OF t r S apyes, . t tate
2290 whi ch taﬁggﬁé‘ﬁg?“%ﬁ augggﬁon stS PnPa é%{‘?oﬁfi@ ?gé?m@;g%ﬁna%%swer.
proces3Bs theRh@ySEEEPHiengine aks%&qlpke%ttdl%mﬁeﬁtmt“oéhe Pattenps

conpi | er 2292ewIk&t30 the Claﬁﬁﬁé!‘s\l\ll tisduee écrd;mgdb’g@s deaﬁaomxm@ttet OPhe t O

t 80 t t_dat
devel oprent (BBFASHE Prd'SHiG3h  E8RBELer | Aodn TCBIRE | FEOLne PTEEHFERIYo-

generate a finasides fllnl ethﬁ\t useat ecczfzsm;ezt he mne scriptf | kegi-ae wmaiyt eb\eto

an MDS dat abaéeozééochytﬁ@ M2 30 @r3Ras & 3%p - RAMNAGR iE 11ddded
MDS file 2296 1s preferab grln a binary format. ~In an exenp ary

represént at | ORFHR PRECTHSEOT execution. -137-
WO 98/ 02837 The components of a presently prefdrtind 7édmgdler 2116,

file shown 'mqﬂyésd%zyaat 15220211608 MR R oﬁﬁ%{taéh d‘%ﬂ‘iﬁs%s em 2

header data seciion di séase |1 er S sq em
list section,©% n’é%?erprlemtseéﬂVGﬂtl&nrmstae‘re Shown quest iBigutest 2Betion

and a master A%rﬁaﬁivéﬁjtloﬁther' nde'51ces aﬂ@i—heéo&dm@@iﬁ@nta tmm Cal
aut hor s, may vvrltethe scrl arred aut or|n Ian e
nodes %nd br alieHes' 23" such 2hERTSE: S g‘f’gfle”é Her sE €t agjs‘ %l ch
may include in pla@@ncpflehe,cqmeusmmlhﬁ.state 2304 to generate an MDS
2296. The computer 2102 includes a plurality of components
within an enclosure 2116. A telephone line 2106 interfaces
the public telephone network 2158 to the computer 2116 via a
25 modem 2160. The telephone network 2158 may connect to the
network 2102, which has connections with the MDATA system
server (s) 2108/2110. Alternatively, the user may connect to
the network 2102 by use of a network interface card 2164;
Throughout this document, the words user and patient are
30 used interchangeably. However, it will be understood that
the user may be acting as a proxy for the patient. If this
is the case, the user is registered as an assistant for the
patient.
The hardware and system software are assembled with two
35 basic concepts in mind: portability to other operating
systems and the use of industry standard components. In this
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10 Run-Time Structures Referring to Figure 28, sone of the

files and conponents of Figures 25a, 25b, 26, and 27 that are
utilized vab 98/028371 ne wi Il now be described. The MDAFGTHRPHIPA6ZLS _
synbol 2360 shown in Figure 28 represents the databases and fil es of

Figure 26 1 ok t A€ SCH epgl e
2358 éa%écqi es t*ue scr{gg N??Qg?c ?ﬁf atlent+%sg?§z]icc%é§§wpr%%%ssor
2356, the nBRELEE- %@%@tmtﬁ/§?éﬁ#2%élﬁa§§é@‘f%éh§cw%@u°t whibegg t o
t he gatewayapr Qﬁés§aﬂ35ﬁlméhaiedﬁea@h!dg Qodthe MW Pe specifi€tWOFrdwsesver

2108/ 2110, for. tr sfer t,he us rocessqQr 2 2356, _Th gway
orocess 15 Mo RAGIRTESTAY O THaaraifee. 1t vaktcRe BROEr Rt oRsT ot
descr$bed aheveplamdflélﬁfbﬁeemmlfkqmponent%)qﬂuéidnéé used incopg presSemt

With Figuggsted2 Dbelow Al ternatively, a script engine 2194 at

t he MDATA system 100 utilize thi script to r&w de questions to
the user, 25 §S%W¥%rl%ér6 PREHETabAN 1] &h BLEEENAL SRIPYLQE (Wik&h t he
network 2102n Intel Pentidhaniadopide sy 207€SS PEREL SEEipREdHfs Mduch

utilize, in a av irtua i censed by
Sun Wcr%@ys@@gm\}ﬁ%% SPo ‘L im\‘{ éxe%utr%l%% '%%‘é SRS ext 30
of al®r owseforpegatipnoVher Qﬂ@@dmﬁmaqcm?rm&,l icoald pleg- bqq utilizedcri pt
engi ne forrhéhRogbho¥Ees oﬁ?b‘}?e necwm@c m&a&faé\gcséﬁd 2164 c&h&&?@sﬁ% 2356

may be a Network PC (Net PC as ol | abor |on of
Intel, M crﬁgof’tnf‘ﬁtﬁ%q, noarc 1te°"ﬂﬁfﬁyet‘§sbhcl?§r 43 Pt al
Corrputer (I\E?<)>mpsneht:as:.averdzaﬂmec85 (PCX)r orbu@ aché2Cor poTia¢ i dmmr LR

s&;gg;%ZEEHEnkggconIQStEnQ%E microprocessor 2170 ¥%57L%9?}ffﬁ%fcng@

devi t®s utiPREERDRRALENFRREREBNCAREROELRHUERFCYHLS (ARARFe or boards) so with

the user access Whecesﬁ@ht%%@us 2162 has| 8l blakadeti/plofanskBRiardioHn
Pr ocess See Fi g ures 7 7c_and 7d_for fjbflow di agl;aén of a

process si m?%?ef”éeg SPoclé"s fBrou I?‘n‘%‘ﬁ’ TECPT probsER by The RDATA
syst em 2100adapFeygubearda2l 3 gm@sfemlafndtleﬁGArer abetter regpmtdiemyr am of

the Eval Uatiﬁ’ﬁe?!’:@ﬁﬁéét354t@ef'efledv!xﬁegl g%emor 214%. Whi CR | Ss&S0
cal lfg the Qor%gggiE:Iaglgzrlogfgcsuizt?%l?Q 1nterfaces with a pointing device,
such as a mouse 2178. A parallel communication circuit may
be used in place of circuit 2176 in another embodiment. A
keyboard controller circuit 2180 interfaces with a keyboard
2182. A 500 Mb or greater hard disk drive 2184 and an
25 . optional CD-ROM drive 2186 are preferably attached to the bus
2162. The hard disk 2184 stores database files such as the
patient files, other MDATA files, and binary support files.
The CD-ROM drive 2186 also stores database files, such as
files for the patients using the computer 2116, and binary
30 support files.
A main memory 2190 connects to the microprocessor 2170.
In the presently preferred embodiment, the computer 2116
preferably operates under the Windows 95 operating system
_ 2192. The memory 2190 contains a diagnostic script engine
35 2194 that preferably utilizes a disease/symptom/guestion
(DSQ) list script engine 2196. In one embodiment, the script
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10 Figure 26. Figure 19 is a flow diagram of the physical self

exam natio f Lon 514 defined in Figure 10b. Thi s

function, %ng@gé‘?gl e, may request that a clinical sound Pmly%sggrzmzng
be perfor med, or a still or video-inmage be captured. 15

On-1i ne | nt er &ndige Waftware Rst Weatten in Borlan@eﬂ@rphng?ats;fﬂ Qe s2@n a

process 2400 ofr hows heuMATA any othe%ysécﬁtl'ﬁtﬁ:@ Wdrdiidige Ll d Heehads,
on-line with the p%fent S nputer 2116 V|athe negk 102 will

now be descri bed. orbOt\I/"ar Faguress 2pfocaRd HRET
ability for :Lnterfa(c:ha\tiarcﬂnahisecb) Es dgl peithvai mrmrs@&i mﬂlwmzqnsxmh

t he patj | £ ;o £ I.ng o

t he I\/DA'ISA corrput @% t%%gg)% §%OI‘g &QQIC’ Wl&g l%t%t}%\réltr%gwg % é}l‘em}o rvffOZ

process 2400 Mgvenhancesl usex a@@tenéacm@m hthﬁppﬁﬁFenﬁmgléoBFﬂaP@mC@ﬂ.lG
contacts the appllcacte.rarfsal eN@ATAJaoapubgmeeéo%Mﬂaa&’é&m el QeThabe

2406 "t%ﬁ cent ru§ ATA.CO ter 2108/ 2110 el ect ronically sends a
"page" or scr S S thienf S SEHE Java' ig,an new

2116 for di spllapgmagehdeviedopeddbypban '@idﬁod;yasttéms ,30[nc lf:mr pZbidamming

Cont i nlil ng at a #ﬁtl%a%.%%s IDEX t@x%t 'ﬁ{i‘.tez%Je%:‘l fills in formfields,

check boxes tons response mechani sns that are
on the page. Advanéisng"-ltl% HsfXe Proceed§41@rq\$95h pat i dragne ok upPEPcREE0

sends the respafeema®ionNon the usRidse h@@ﬁcﬁQ tbad¥PALA §eMBBhRlinicated
VDATA conputer 2108/2110

2108/ 2110. Mdying }‘t}o m&a 35 2412 21

anal yzes the r&cef¥8d FXEBSH‘se‘%Yaﬁd’“? &9 tRE ABEVEFIIE t 5LERBt o
the patient displayed forms or by pointing at arl3@em on the dlsﬂﬁag8bﬁ3837
PCT/USQ§/1216%11ck1 ing A ﬁ%ﬂﬁngeﬁOQQQG orppdet e 8 N6Ssr Al %f@&gsg4}étrigvgge

user of software desires to term nate the comnmunication
bet ween t he péPFéntfr@&rﬁtheerP%ﬁﬂf‘%qﬁea%AHW%MH databasgggand 1§toresso,

the process 246@ Go8psetesparisead el coindbd gltewaydlkfver fdveMest)i bcpigeess

2400 determn r t executi on nti nues back.,at _state
2406 wherein ?%eg%ﬂ% t%lrgﬁ%se ?J eryzﬁﬁﬁ 2#%0 sc‘a’%%’s Pevenléxgggéf"é%?éan
page to the Progrpamigft 1§té§ﬁ?9§e|(AEllLB such as a NetReapﬁrAnglagaFuguse

30, a abeferre@lobrahmhﬁgelle@erfatélt epaidon Bet waed MIe MAFA CORPEL-BEL
2108/ 2110 and_t 2116 or _acce essor 2356

ut
Via the ShAver 2Py 6ot aPhe BEOREh Y pad InReEace 50k RR b acacd 1 om

If the user’s network terminal is equipped with a
camera, such as a digital still camera or a video camera,
then the MDATA system is capable of capturing imagery of the

25 . patient over time. For medical conditions that require
treatment by a health care provider, a chronological sequence
of images aliows the health care professional to make an
assessment of the patient’s condition by analyzing visual
manifestations of an infection or disease. .

30 Likewise, if the user’s network terminal is equipped
with a microphone, then the MDATA system is capable of
capturing clinical sounds provided by the patient (e.g., a
cough or the wheezing of asthma). The MDATA system can
assist a health care professional in the assessment of a

35 patient’s medial condition by playing back the clinical
sounds it captured.
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t he MDS dat abase 2300 by the MDATA software 2440-to a MDS pl ayer
(script) engine 2358 at the patient conputer 15 2116/ 2356. The pl ayer
or scri pt wen?/038372358 executes the script 2296 and RSIEUEN/12HE | ocal
pati ent database 2442. Periodically, if desired by the MDATA system
2100, the s¢id result.data is transferred to the central NDATA
dat abases o Zs%%t _ i%ﬁé’%’s Alternatively, the local patient

dat abase 20 2Refanriag her Fiaurgs&f a2 d9t, ofr procersgsusddles. eadt ai n

data itens, GitGbdded udlilieeanByted ddvdBdL RDAGAL dysBSefiCfoo will BEl 0SS
t he network 2102 for stoE)?ge in_the Mé)ATA dat abases 2360 25

Net wor k Pr o TiREDat SEATERSF EPT the scribPtoangine, pyocess, ghe MDg
net worsk pr ogiarabsase dathee Imaginty Mosledn tyr daesba®e00anfiat hes Labetadviiyng

execution of e [ ti <SG an : | uati.Qe ss will now
be desTcrl e&ata&aes%'ra?&%?‘ p%t&?esg%%%&%ﬁow@%%?f%??%f \téhgsgo
Initial scrBpeqesafd.arfibrsheapRodasabgees Jiaxs Frevijushyl describkd
D agnosti ¢ pieeess 2220 (Figure 26) as functions. This process can be
executed on the ste(rﬂnéir 0 sho inzlii gure 114 30. A de;i si on bl ock 2528
in the process 2 d n&Y S 0% h&F&iZeF, BEVRBBAl BFiPS4BAdf
pati &t dat pravessesuldand ateBsted dacapasiesnt / usesetomfutpat Rdrifs. logkuen i f
there is |Oiﬁjo(§:esses $306 298 Usdd'epPpahentsHaldn ;ngo PRACerderdBity a

optionally Send ) ) )
98/ 02837 patient who has previously registerggdpnisythes system in onehe

data to the fDADAerchiegls :all)Sbat prdvd2ing Fopakaphelient i?eﬁﬁ@ﬁibhﬁmon
Processing ¢ i_nue t user_copputer 2116 until either a

di agnosi s orn%gltl_)teéﬂr na )_’n(r;%)e f‘ge?gégﬁeani FEHE AR WS, &%t PEEVEBESYY hel p
i s ndéded fre@iskerRBATREer vhe. s3ehem Dy pobmphéngcificonsapeaseigbdnby t he

MDATA ser ver de¢li¥d@a%80al AGmber (aBN) dishf eGeRtireCa igdeiddt, WBLindSSh
computer for .further nQst i &Hprocesm n form ng anal ysis,
g

di a or ger
SUch as met ASSiStant who bas gIBNARLALNGTePRSFETER PO, Fhe: FUSEFB bY
mat ched, prompiteqig rgpxf arhes pritiemts eddamt if jpstttiemnswanierso forsér as 10
previously geacklsed 1281500kUNGEEAN W LRokReeLeLophPRbte or asEBRGhpEN!
I'n one odi ment of th system 0,

above. e e on-|l I ne networ

the @fer comfutbBe 2888 ImFheaPetiBATA B RRLSYnERE SERFtPn Procegseis
portions of usede byf HHie e |tIVATHN sdt Waewe o f5rst-eddét papikackhe

downl oaded &%Hﬂﬁet&%é§ei£nngkagﬂgyﬁ%éyégéraan assistant registration

process is used by the system to register new or first-time

assistants. Then, if the patient is not already registered,

25 -an assisted patient registration process is used by the
system to register the patient.

Once a user has logged in or registered, the system
provides a choice of processes. The primary process of
concern in the current embodiment is the Diagnostic process

30 2220 that performs a patient diagnosis. The evaluation
process 2220 accesses a laboratory test of choice and imaging
modality of choice database to recommend the appropriate
tests in this patient at this point in time and a treatment
table 2250 to obtain current treatment information for a

35 particular disease or diagnosis. In another embodiment,
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problem In this enbodinment, if a diagnosis or term nus has not been

reached, the process determnes if the | ocal code segnents can
continue i WQ D283 gnostic process. If not, the user cBRPUHSEVILER S
the results back to the central NMDATA 20 server for further help.
However, if t ?C@hoc:‘&:@% LLTREGERG to acE@sS Bt bk ﬁ@ﬁlEQlcahﬁf)brn&ng?le
process, the oca user conput er uses the MDATA code segnents for
further acti oRXecessSeSsch as setting an indicator and asking the patient
to consul t thsstydemdat withatithedd Nproiceslsker agéi cns gawiterns e a2l

perfor med by Eggd‘g@é}-{% %(%{éovﬁrn%nt d%tab |oni3§ nn ngoﬁlguilF§E§5L %ﬁ%tt%rery

2502, process noves unc 0 execute an ener

responsé scri gatabase 2242:eﬁbﬂ§émﬂpqeﬁﬁﬁ?@ﬁﬁ%c@ﬁ%ﬂb%EQe?%?ﬁesalWeﬁﬁ§31

patient has apjstoryl bbgebhrseaaeabageez@aermxpatt%tncnaaaachml a8k@abase
response. -I1f _30 an e genc tgng exi st t he patient 3 re{erred to an
ener gency ned?é48 prvPaBai 388 AMRA ande PEEMFNe rdical higEery; o

requested to gakhbaSkl’ 2254Jf d hesdidsl ndidgtbstic scripese(MPoLYdapabaess
2500 pr oceeds >9|68t %t £ gf?a?énfr%dmgggf tg ggtabaggr 'zl%tsaf Orarpc?tée?taboaatfaﬁg

registration & user reviously registéere

| 0g- on1pr ocesteqkl aﬁébéﬁéc@?éﬁ, but if the user has not registered
previously, the -141- WO

98/ 02837 PCT/ US97/ 12162

registration PP5EBEs CRPEF25&°Bxecut ed. Assuning the user has
previ ously reglsteRederpnnge$$:Zﬁyhmﬁozﬁedant@ffbauanﬁﬁbcess-22&nefern

the user V'e %gglggngoﬁgbu§é€9%@d§ffiF&gw be dﬁSCQQ£@Qp'ngeégnﬁﬁ

2510, the us ers reques answers to ns on
t he |o§50n foarrproweesna CEY s‘t‘%ﬁ’eﬂal knowlggige isheoldspbRScandt argrBirere

formis sent tgcbheigat &\&@.}és The MO P23 e (HOUreilds o8 eamyaeza

server 2108/2110 via ntLnuin a 2

the gat eway 152 °n8r8§rgﬁfgxPFg&Fs ﬁgtﬁ8§§oﬁ%5£gatg ro%?t%zago%%§a
provi des 10 porttofsr tRe ﬂmmmﬁttm & YpiGmitlihpexnfeumed dexi 8i eArspat e
2516, IOF0095chégelﬁﬁrt%&nb?eéu#érﬂ‘@l d?%tﬂ!hd:s f%ic‘é%%ifgﬂlmgzgaigetaslefs aak.

process 2500 proceeds to an error functjion
det er ntfe why2t FREPBY-RAF il FG¥r §&E§B§%f‘&l the fispase knowjedas,tog epeh
| og- on probl efiseasedingilye slc&lpt The pdrtien |fag captardmecenef disease

et o et 2SR g sypiEts, SSpR LRI RAL dPrur fRastale
conpl ai nt fr oB¥ASEES 1Pré@@é§|ﬁ§ﬁﬁ9Q§F3Peﬁ!§2§Sttm?ﬂﬁy9¢¥Put of process
2284 1is electronic text, such as an ASCII file. This

25 - electronic text is in the form of DSQ lists such as disease,

symptom, and question lists 2286.

Process 280 moves to state 2290 which takes the DSQ

lists in electronic text format and processes them by use of

a script data development tool. A script compiler 2292 works

30 closely with the script data development tool to generate an

MDS file. The process 2280 may utilize the script data

development tool and the script compiler in an iterative

fashion to generate a final MDS file. At state 2294, the MDS

file is written to an MDS database 2300 by an MDS database

35 manager utility 2298. The MDS file 2296 is preferably in a
binary format. In an exemplary representation of the MDS
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software selects a script for downl oading to the user based 20 on the
chief conplaint fromthe user, the anount of tine since the

begi nni ngwdgg/ms-,syrrptorrs for the patient, any pr evi posUSENI2DE2 _
results, the patient's past nedical hi story, and so forth. After the
script has been sel ect ed, l_process groceeds to a _function _ 2524
wherei n the $diiepEhpynpin 19‘1‘?%1r?s?@rtrga%to the l\g%%rpr@af@qraﬁéyog«gp rdes
netvvﬁrk 2102 header d@affl rtwdtglctxo aaf unodiean @b2éaséhaiseripicweingi nea2358
at the I es_t I Pt | over
net wor k. S(':“ra%%t% prggcesm %g% %éggrglkbe ;ngg\%{ ﬂ%‘o";st Cseec\ﬁ%n’ 8 mgg |ng
U.S. Patent Augsitdom drr-s;er$et¢ti\@n and fj magter texmllylsm sqggﬂontorln

" COVPUEER! ZERQnMeReeAmBbASHERE | G RYSHEMcal aut hFsLhgY N3 14 SEHRASEDR: pr s
PROCESSI NG, " to Iliff aﬁlm ch.is hergvgé_l | ncorporated b\é reference
cA DI r

After executiidn2ofeGi& ushoxing: PFva& pedgs and Drapehes ns
state 2528 t ehdemean statfe RB3ORe widthere sloadplt tselds35Swhicht aaggéneiudée

script resul tg hfr%otar%r%%ﬁﬁgl%%%%f%2%653%q to geneth@beahoMBst 92560

the script resufts to‘thé ¢

-142- WD 98/ 02837

PCT/ U397/ 121@4n-Time Str&@tu@les?108/2110 for storage and/ or analysis of the
script resgl ts. The scrH?'% results ?e ent. over the internet in
an encrypted st at 8SE5TFAE8EP “ﬁ%d?%’als"&ﬁ E §,§nd compopgnts

deci si on stabtdE E38QreprdBass2ZBORaletaerdi2feshat axre 51t:|.11f21£‘d lagr ranF t phe
needs to be wt in 0 0 e
%ﬁ'itl #1 be &@@ér{?&& &He MDATA daé%é% Oéiﬁrl&bes 8ROSfowh

chi ef conpl aint t he 0, process ack to state
2522 wher ei niPhEigexe 28 reprggpnpf Fhe %W%%ﬁ P Fitlies ¢feFipyre 26
sel ectisd. Howewel, thhn the MDBOdAtiablse 3256 pt IMee serliptsenyihe bhssuser

machi ne, as 1 m ned. SIO state 2 rocess 2500 _npves to
A L A e L LR e AT R Soas i
t akes sone a@Bbén, t@@cne&s’qx&b@smdngmametsarsanml $4P§, passes tHet eenipf ng
If re-enter @@'Ske'i:bat%reeg@%te%?dpx@&%%@ B8 500 that 1s sxstearfseuermmm

patterns or other siml|ar The_MDATA 15 r ovi

E agnos: s ¢ oBEREORk PERT=G, ChRg/ 2110 ERot RATERR G LAkeeT LEBRRESE
requestdi ng t RAG6Lhe Tieet |g;rtteway praocegsicis t dbscyish@m ads aa pCeliepeogramed
future tine. pAR h&as rev‘i%&'lgl'&’é‘sé’éﬂ&? %BB’vQ”S £¥th§ '\@%EA gQipyter,

process 2500 . tes at end state 2536. eturning to
deci sion st &P‘Blgﬁ?& i f Y ocpiungiion  Wifdh er n‘ﬂ‘r@sr? hat 3% ocaPeiR¥r
storage of readtietrnativedy,r adscript epgdnes28g aenthBUMBABE s{atém25d0

wherein the h%?muégfgze the script to provide questions to the user,
25 " respond to user input, and generate results across the
network 2102.

The patient/user access processor 2356 may utilize, in
one embodiment, a Java virtual machine, licensed by Sun
Microsystems, which may or may not execute within the context

30 of a browser 2359. Another embodiment may utilize a plug-in
script engine for the browser 2359. The user access
processor 2356 may be a Network PC (NetPC) such as defined by
a collaboration of Intel, Microsoft, Compag, Dell and
Hewlett-Packard, or a Net Computer (NC), such as available

35 from Oracle Corporation or Sun Microsystems Inc. The input
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nmedi cal files are updated at database 2442 (Figure 30). The deci si on
of where t cript results may be nmade by 25 variou L Ll
O ppeRT Az

For exanpl e aws of the country where the programii's
may determne if nedical results can be stored locally or not, the

MDATA system’ a@wae?st r@tphé@d/ in conf@hetAbne Wik ecdrifud &SUbi $¢ rfméyb%e
stored, a rredl al Q:he organi zati on s[%: rr?§ that deci sion, or the
patient nay bé iﬁf A R dsF GEESE ECETHE results are to be

st or ed. Movi ng to an optional state 2542, the I\/DATA adm ni strator may
require that g 3o Mer@tlhs Be90nlid Piodegnt ral MDATA server
for storage concurrently wth the |qcal storage of the medi cal dat a.
The script results %@usréﬁ 1 afPents yREd73stor ofhay gdagramcoft |al

MDATA server. process similar to a process of an Inltlél’r}':’scrlpt used byhe
98/ 02837
Proceedi ng t o & Qe Y TSR A0 S84 X 198rE: 438 - 25grgures %Eef"gfjrrﬂ-ﬁé’sairte £he

scri pt reacheélawddaggygmoértherEle;satmn prqnnsrst 25% defined ih Figufea
di agnosi s “ﬁs7aeaﬁhgéthstQ§so calle&ciﬂénnl %é%%e@%oﬁ%ﬁdﬁh% state
a advi c

2546 tﬁ prOV|ge th ? nosi s, or e user SS
2500 t h8&n Esnﬁ et eEl%‘t‘ ehe? et %t%ﬁ%’ sHAGTam REy Ehe pflyalaa&gnsérfs
was noexamachedpnasfaeteiohnesi at ddFdingidonifnt s Bwbe4,108 .0CeSPhis

2500 proceeds ci 54 t_decigio state
process 2500 5%?5?#%{%55%}%%{3%@6%! %Bffe%ets\%ar%l c’t’&h’ecasigﬁﬂ}tf‘g
are avai | abl ereacrféngsebe nersr firrmethd iofr se, still whet videdeimage be

sufficient tochgkgrbHrther action based on the script results. If

not , ggcess 2500 noves to a decision state 2530 to send the script
resul t8°to the NMDATA server, if not al ready done, such that the MDATA
server can tafm-1%ne Iatdracbhah withsthe Patiémt anal yze the patient's
probl em HowgueL rrihigl OG5 ot MAT eg_m;% u c

sufficient to take f urfrer actlth rgzc%ss 3:5%'; 5&1‘3888?0 nbl PEQ 1‘tjlljic"?ﬁ:\on

2550 to take ?Xﬁ'f?n‘@rzJr%a‘l“&é‘treoﬁsﬁasé’at%ﬁa?ﬁ% on 1lnesUﬂF%anec@®lfélent s
segnents.” Afemputée bocal WRAAAGIEQREE 2002 whRELl aoiEbe qddSh: BRY .

e, B ocess Bbotiritol Bl o prmgesly Wi o Hophe bility ok
{Java-enabled) pages to.perform some calculations on the
patient computer 2116, instead of having to send the page to

the MDATA computer 2108/2110.
Beginning at a start state 2402, process 2400 moves to
25 + state 2404 wherein the patient‘s computer 2116 contacts the
central MDATA computer 2108/2110. Proceeding to state 2406,
the central MDATA computer 2108/2110 electronically sends a
"page"” or screen of electronic information to the patiént
computer 2116 for display on the visual display 2118 to the
30 user 2114. Continuing at state 2408, the patient 2114 fills
in form fields, check boxes, buttons, or other similar
response mechanisms that are on the page. Advancing to state
2410, the patient’s computer 2410 sends the responses on the
page back to the MDATA computer 2108/2110. Moving to state
35 2412, the MDATA computer 2108/2110 analyzes the received

responses and selects the next page to send to the patient
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Net wor k Data Transfer 25 Referring to Figure 32, an excerpt of a

net wor k data transfer process 2580 performed during execution of the
Initial soooge283nd the Eval uation process will now be PCTIUSYVI2b62d. Thi s
process 2580 uses a CAd formthat is viewed by the user 2114 at stafe

2582 and is-conpl eted by t he user 30 at state 2584 faor_r onding with
dat a and/ or CARBRERE £416 OT IGERFRISSst iBSnSHteprdifrs 1T rh'ﬁ‘?l’@ o
state 2586, thee MDATA é@swusesdesersentot aengahewa)t e ogommRBo2t {éh gur e
28) on sery 08/ t n r &gﬁg

t he responsBSEgFegt Iﬁ S5 &8 A %‘1%orC\Q/\'i};tﬁl'kDgl rg rae?poﬁ}sh\é&s) tl% SQOE&S%TA
software. RBOPBAGLLE-stEE @%59@13 PHOCEBRTA4 8§ tamplet®s at an ep@nsiates

eiizugion ObshBe SEEWEteANO] PrpRYdL T od dRtakAs8es not to terminate,

WD 98/ 02837 .
PCT/ UsS97/ 128%gcution contimes Ragk ffe SEALS 241%i YRR 84 SR MRRTR ng

to state compu2692 21 0@/ 310 pisemdacuthen mexr caadected ulsayuent fuien to

be ElEBCtF cB&?ﬁtfeQrzMEt her responses, and so forth. The
user nanme an SEecuri mat i on, such as a password, for 5 t he user

are passed back Bﬁfenamer mtes F1gHERien3 8 ement Praferred Iighelevel he
stat gpof thenekkBBEABRN WtWdeISERE | @mm compucBﬁm £0bs FEL16T QWA done

Figure 33 shows a sanpl e of at QU screen at ed by, MDATA
Sof twar o { PORLERC oo AR ooy FhA€ { REr Ho0oan RRPLRAA oo Es TR S, Te The
user sel ect 3noeenet 2he2r wdiid be desbuibeds 2B1MDANRZRItens prassed fihem
SUBM T butt pRe2¢d (fhcabase fﬁd@rﬂ%t Qﬁerﬂﬁﬂ‘fﬂsgéﬁwawezi%* R e0GHe-

I f the user presses the BACK button 2616 e ScCri engi ne goes back
to 15 a Pravesus (§CrdRk) PRIIMELP B 0rfD6 i ﬁﬂta‘y%‘“a SEPBRM-exr
t hat 1di scusgesesybeseoncepie agﬁmlaﬁb:ag@ﬁsgtelﬁeaanggnef 20BlBards@lcutes the

par oxysns in det i u ry econd ti st
Conflguratlgﬁ % 2296 a?fa UP§ Qma %A °ca§ Bmgoﬁg%) do aksyésu‘f; 45 the
| nternet i sParsanpﬁiléarntlﬁﬁ%ﬂrﬂsn‘%h)’f thh&%’é&lweﬁ 2100 CHES-%CFII’EE@

tel ephomé- b§§§g1wamaay§§ eﬁf&ﬁﬁsi‘@f*ecﬁstéh‘%hg et ral mmmesl oa&iﬁsé\@ﬁm)
system By r aciLhg the_ tele ne networ. t, t
VDATA Syst efnBR; CRUEUFPo2 e b (PRt LVadyrm e cAPEn I PAE TREE i f et
wel | 28s wi t R4gRhes pethemsnot used at all, or is only used for certain
. data items, such that all:-or most of the medical data is sent
across the network 2102 for storage in the MDATA databases
2360.

25 ' Network Program and Data Transfer
Referring to Figure 31, a network program and data
transfer process 2500 that is used during execution of the
Initial script and the Evaluation process will now be
described. The transfer process 2500 shows portions of the
30 Initial script (similar to the process of Figures 7a-7d) and
the Diagnostic process 2220 (Figure 26) as functions. This
process can be executed on the system 2100 shown in Figure
30. A decision block 2528 in the process 2500 determines if
there is to be local storage of patient data and results at
35 the patient/user computer 2116. Even if there is local
storage of the patient data, the process may optionally send
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and agencies involved in the nedical care of the patient.

repl aci ng a purely sound-based systemwith a GU, the I\/DATA

has a ri ch&YO8¥9283T | nput/out put choices to perform g‘”@ﬂ%@%ﬁg
functi ons. By inserting the patient's 30 conput er |nto t he

conmuni cat i on ath, the T enndas 7 ti

storing data Eﬂ%mdﬁ& p&ogygﬁs%ﬁ‘h & * atl 3?1?&{ 2§4§u;121 aOEE P;llel

t hr ee exanpl espetatises-of Pripgessing Icrﬂré:r%ié’teserﬂfocﬁ%rﬁser CO“‘P‘-‘ter 23_{15 To
extend the SCQHEleeit'ﬁei'eé Qﬁmgiﬁrsﬁ@%d: MDAdAmBRal n&dSti@NMreached in the

- 145- t 8/0 8t 1p i e £ MDATA server

PCT/ US97/ 12168u¥¥en Scrlp TeMelP 1588ePREFRRT HRI T e S Y aveT T Re,
announcs, of the actionsipetfamted dnd the ¥DATH senvert @nch@dammdbnm ty
and features of ho TA.sYStLEM (6L £ L?@rth

| nt er net HTNLgp &ggfégggg e>g<t¥]én I on tao tﬁ user compt t%]I: ephony NDATA
system for guagogeglrzeeﬁpﬁlpﬁamg oxr performlng \ARRIAS iat SUGHH AT ohehat

such as for rgghs{,8ikNY determining if raaéhﬁéfs ciiddlich aatedifatched,
hi story, distrjbu h adV| o and [ ns&_\%ct | ons

e el g o chackild for pyyRFEm.FYTHE BAEHARAF] MDD pile
[err] 10 For phevfbuBDY videsinibesd N@ATAanencpaonemis:h the te]-ephonlc

conduct di agngsti§isEse! QBsyaol ely on their own conput er.
Use the Interne émnlstratlvelyto comuni cate with

patients for updat&B, oggesiogedment of the on-lineRRGWRTK FEIHEN:$HAS,

HMO ad”‘n|3tr§Béoﬂse§n@o&®u£5r 2116 may haveé)/MDATA code segremmisse which
Internet to run_ NMDAT nacntral computer: r g t
access to I\/DA?”Aebyp?%‘e%rhone%w tHho§ acc(ggs)sk% overall MDM[pb ELftw?gg ”P{{l
[err] 15 Provadéitmonl tertae eddvrd daded -saninto YWDNFA fior dZGQHOSlS of the

I nter net IOg'ﬂroblem In tﬁfgrdmbodfﬁaﬁﬂfﬂﬂf haigedbsak dat abanesudnhs
Scrlpts on a central machi err

di agnosti c se@SFoR§eHn T§3CEREr al- N BHIE SS détermines [ rybe
Internet to ségméntsccaptcontidaten,in athei dbagRdstic process. Ifepotisthe

sel ecti vely t8 Q%t %ﬂ%u%gqp%k%ﬁ% %he resul%s gack gget%gecéﬂgfaf“ﬁDifhrun
l\/DATAscrlptso atie
20 server for further help. However, "if the local code segments

&8

are sufficient to carry- on the process, the local user
computer uses the MDATA code segments for further action,
such as setting an indicator and asking the patient to
consult the system at a later time or other actions that are

25 * performed by the MDATA software.
Beginning at a start state 2502, process 2500 moves to
a function 2504 to execute an emergency response script. The
emergency response script determines if the patient has a
life-threatening emergency that needs immediate response. -If
30 an emergency does exist, the patient is referred to an
emergency medical provider, such as an ambulance service or
they are requested to call "911". 1If there is no medical
emergency, process 2500 proceeds to state 2506 and sends a
script for patient registration or log-on. If the user has
35 previously registered, the log-on process will be executed,
but if the wuser has not registered previously, the
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[err] Replace the telephone as [1/O device wth a

conbi nation of HTM.,, Cd, and Java software. 30 [err] Reshape
the |/ O pyO9B®ORBIGf t he MDATA systemto f o®PCIUHITATIE2
Internet as the 1/0O device. Convert di agnostic scripts
into HTML text and inmages, then use text and i mage |inks
to sel ect négigsgasipfpprocess will be execytggygMRATYE YA JdeIHESFaRRS 35
[err] SaprevidusAoregiptered X pavttedsh25 DA ceydd etd state 2508
_Cizgijt er tow%e\é\Ae\% ggﬂlsggé%gyt ev:{[ennes C%ﬁpfébggnl Ofagrm using a script.

PCT/ US97/ 128g¥ancing to state 2510andhpr yeetdeceREErsuppYr reguephedi dahas,

hospitsal S, or answers to quedf¥ohd(Bn the log-on fdr@l.l] Movifgneoascapeve
and also let patients dowll oad_a r partﬁg% t he MDATA
a

| | . 0
systemto corddet theayREPPREe data from the forpy isysepisko CElEhi2
sessi ons oOmrogiram 23®2n (Figure 28) on thedipAlXrserver 2108/21jiervia
Various m ve, ~&icthug tLi | sease
Managenent é’?’% pr?ést‘}'%%]?ng gf es %n ar}w% Bt btate 2524, Fﬁ\ﬁ %ﬁﬁeg%'owi ng
di abeti ¢ papregram extuactBeth® response data fxenithe formend: provhdes

. heal 43 on tRei rFHONIHE MDATA software. Cont{l8Nidpi0 4 hgebispbRetrhpecheck

periodically with t he centr al TA conputer or e
heeded. . EL6. proces 3500 JRFETRE ot thY eHPI tRRCIF pPIGReSARLL -
shown, ~ If descr ipredemsd 250i0npedceeatist ho hundament handbieg featuies of
the inventigr,gs t%ométeé}ﬂi%ev%ﬂrf%éa IdRiss dde WllePEsFul and to
under st ood t hat vari ous om ssiornis and substitutions and changes in

the form ande@édt ¥ty &ber HOIaeR PEobLeRs BFSPEEIREYY 20 be made by those
skilhed in the artf chet hodt-ofepar BukeekE8ll, as det8emSpkdl hrofetheion
I nvention. state 2516, as determined at decision state 2516, process
2500 proceeds to a function 2520 to elicit the chief
complaint from user. Proceeding to state 2522, the MDATA
software selects a script for downloading to the user based
20 on the chief complaint from the user, the amount of time
since the beginning of the symptoms for the patient, any
previous script results, the patient’s past medical history,
and so forth. After the script has been selected, process
2500 proceeds to a function 2524 wherein the script is
25 " transferred to the user machine over the network 2102.
Continuing to a function 2526, the script engine 2358 at the

user machine 2116 executes the script received over the

network. Script processing is described in Applicant’s
copending U.S. Patent Applicaticn Serial No. , filed
30 July 11, 1997, for "COMPUTERIZED MEDICAL DIAGNOSTIC SYSTEM

UTILIZING LIST-BASED PROCESSING, " to Iliff, which is hereby
incorporated by reference.

After execution of the script, process 2500 moves to a

decision state 2528 to determine if there will be local user

35 storage of the script results. If not, process 2500 moves to

state 2530 to send the script results to the central MDATA
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-147- WD 98/ 02837 PCT/ US97/ 12162 VWHAT | S
CLAI MED | S: 1. A nedical diagnhostic and treatnent advice system for
provi di ng Mg ¥WaEIT on to a patient, conprising: PCT/USPH}216
conputing environnment; 5 (b) an input device, connected to
t he conputing environnment, to receive information fromthe
patient; server 2108/2119 ZRTFEARAIG ARY O FIFEEE 1F tHRe cBFHLRT ng
envi ronment, +&sWIoyi derienfseripti @estQ tishfapabé eddrit @Vér the internet in

(d) a plurality of | cal | ain orithos . sel Lve
execut ed baset O%H%M%%a;tsgg‘g%r‘?%)oérgkgi:%egne méglcal da}%ac'ei v%%écee_éyng
i nfornmation, Wherei Aeahgione affattche2fBdi cgprocess 2500 dgsfigimings if a

al gori t ams SCP%Féhé’{- l2a3tbta POLELOR P pih&ent to the USLLI ¥8Bhine to
i nformati on and di agnoses a, nedi cal condi tian ) associ at eg Wwth
the executed hiwerke¥ Behpl diREPaPgorPenmhist complaint; of&hee fisey-eaches

or passes a td4uesppbeesshpseonmblieés back to statied@HeeedviediienltEongktd on

5 COn S P A0 coumtonaing SR RV G, sererren, gLt

conprises a dixefigether scriptg, ne¥he tpediec Aenddrcc dhey sisen dwdhiaw i ras

daimiy whergltbrmined 40€38618¢bhVekyrexesybed pradiesal 2600Pkidvels to a

agorithmis o ceion 2554 29 A F2T 359401Rnd L8] WA ‘tihpute

al gorithns ' putexr
takes some action, such as performing a meta analysis,
determining if re-enter criteria are matched, chécking for
system severity patterns or other similar actions. The MDATA

15 computer may provide a diagnosis to the patient or may
provide medical advice, such as requesting that the patient
contact the system at a predetermined future time. At the
completion of the actions by the MDATA computer, process 2500
completes at an end state 2536.

20 Returning to decision state 2528, if process 2500
determines that local user storage of results is desired,
processing continues at state 2540 wherein the local user
medical files are updated at database 2442 (Figure 30). The
decision of where to store script results may be made by

25  various entities. For example, the laws of the country where
the program is executed may determine if medical results can
be stored locally or not, the MDATA system administrator may
determine where the results may be stored, a medical health
organization may make that decision, or the patient may be

30 allowed to choose where the script results are to be stored.
Moving to an optional state 2542, the MDATA administrator may
require that the script results be sent to the central MDATA
server for storage concurrently with the local storage of the
medical data. The script results may be sent in an encrypted

a5 format to the central MDATA server.
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25 specific to nmedical conditions including headache, convul sion

and seizure, chest pain, heatstroke, altered | evel of consci ousness, .
trenor, woasiopssss, irregular heartbeat, fai nting, pelrarsowexs2 of
breath, chest injury, depression, head i njury, cough, croup, high -
bl ood pressure, hyperventilation, 30 nunbness, wheezing, inhalation

injury and strok®&%oceeding o a THecksdprsal St@Vve c@5Afst eRFEERERed2$P0C ai m

1, wherein getermif@sTEl Cohe CRERLPNIrAHARYd tAMdhagnBaddadie tashiges the
foll owi ng nedi,cal condjtions:, mgrajpe, nenin itis, brain BE tunmpy and
subarachnoi&oﬁgﬁoﬂﬁhaﬁgg script. If a diagnosis was reac e§15§¢ the

WD 98/ 02837script, procesRCREUSOPriREEds to stath 25HEe tredpraridelvibe
syst eg defi BedhBePkabl hedilB8ichlivice to LHE SELEC!!¥ALYeLXOrsh @O fEAI Ca

conpl aint al go mis base on received 1 nfornatign classi as
and sel ect e§OFPaRLEFORE the end $tateug586nsi BIYeHLDf ifndt BRENFEEcHRS
ciause,fal phabet ix}éacﬁed, GO W vegmicaical 0y dediher orﬁrﬁtét{? ezs%,i opwcbl c(:jess

cl assificat| o] i seasg (.1 CD). 6. .The,nmedica Vi ce
syst em def i hggai Rrﬁc§F$55f1°v\ﬁerdéc( S1% SER4R 2a8f om At SRR SRFERt ed
from anong a5gBoupremesisst2IRP 1determines cif droyasowadr MDATresyof atary
nervoys, egassgegﬁents are seaémssﬁétegoeﬁ s99h$§@ﬁfﬁépqy d if so,
gynecol ogy/ obstetrics, ur.ol ogy, Ioo%/%enato ogy, . ;kln

nuscul oskel ¥pgkherahgey are suffscifhE. to take fyrtherpcticn gsed\ore
system def i ahd s6rbairesulwder difnnot, protées GZBEE niovesekech atedi©ivmnong

a group CO”%FQEE”Qsﬁ’B to send %%“EBF:L#Q‘C ?&é&f@s A | Sl INDhFREELR21 SPpI Ng,
envi ronnent al"; vascul ar, nentafr, genetrc,
endocri ne/ maesboklx¢ady r iddngnal such thaind thenoMDAPR server gcanTheakedi cal

advi gg syst gandefibRad iskedstidn ]ﬁur‘m-&rxeia[rhalyze tHGpd i He AV LSH LORPT | Ses

a pointing/witin he "'nedi cal advi ce syst.em defi ned

in Clainll,Hﬂﬁgyg-nd%xgcfécal MDATA %égments on the user machine are
sufficient to take further action, process 2500 proceeds to
function 2550 to take further local action based on the
software code segments. After the local MDATA action is
20 performed, which may include reguesting the patient to
consult the system at a later time, process 2500 completes at

the end state 2536.

Network Data Transfer

25 ’ Referring to Figure 32, an excerpt of a network data
transfer process 2580 performed during execution of the
Initial script and the Evaluation process will now be
described. This process 2580 uses a CGI form that is viewed
by the user 2114 at state 2582 and is completed by the userxr

30 at state 2584 for responding with data and/or answers to
MDATA questions or prompts. Advancing to state 2586, the
responses are sent to a gateway program 2352 (Figure 28) on
the MDATA server 2108/2110 via the network 2102 to extract
the responses at state 2588 and forward the responses to the

35 MDATA software. Moving to state 2590, the MDATA system 2100
continues execution of the script and/or performs a database

~-144-



25 t he out put device conprises a printer. 10. The nedi cal

advi ce systemdefipned in Claiml, wherein t he out put '
conpri ses Ve Y8 ﬂ?l e devi ce. 30 11. The nedical advi Cgﬁé‘b&?%’ﬁﬁlﬁz

defined in Claim1, wherein the input device conprises a keyboard.

12. = The ned'&ﬁéaeévugengy%h@mﬂawmyuyédé1¢adea¢b Weerfideding tot Beakaput
device conprises_a dual fone rrultl Ie fre uency. ub gDTI\/F}__ % an. L: b
proocessi ng sy%?%ﬁT the scrlpt exec tion ma subs (o} © bgn

98/ 02837 sent to PHE USRH E2k6ZXurther res’bims'éh!a ramli (Ed folvtice sfheem
Cober reoogrieFhfamd"ShE Recuricy SHECARYRYERICYW S SodeRoRY OFBL ©

speech recognt'TFHA Vi ce system
definedsin C &hen QSBWQHH&SSEd bacﬂmenogbﬁufom\ﬁ&;@ Ebhﬁﬁﬁsleglam?}’l&}dallo

di spl ay. preseive £He BedteabragiiCelsyst peapeét Nechhdadt 8bM 1, Wherein
t he out put deV| ce conprises a speech playback system 10 16. The

nmedi cal advice systemdefined in Claiml, wherein the conputi ng
envi ronnment coppieakssartpupiiadow 17. The nedical advice system

defined in daiml $/ngr eify 1lghowst he g?ﬂgygl NGk egvl,{l e t E;%lfprgéféeg}lsg

plurality of corrpu!trl na cli erver rel
The netid cal agiemeratgdt b en@ﬁ'l‘ﬁe@qfﬁwelrgh mErpm \m\er@swplary ST Ephorhat

signals are sgay BYabn@sserLlardiyl recaevededy ddlect® onél b€ntthe radio
buttons 2612 and then presses the SUBMIT button 2614 to

forward the responses to the script engine. Ifﬁthe“user

presses the BACK button 2616, the script engine goes back to

15 a previous screen. The HELP button 2618 displays a screen

that discusses the concept and diagnostic meaning of malarial

paroxysms in detail.

Summary of the Second Optional System Configuration
20 Running the MDATA system on a network such as the
Internet is a significant extension of the previously
described telephony-based MDATA system as well as the Stand-
Alone (SA-MDATA) system. By replacing the telephone network
with the Internet, the MDATA system extends its power to
25 communicate with the patient as well as with other persons
and agencies involved in the medical care of the patiént. By
replacing a purely sound-based system with a GUI, the MDATA
system has a richer set of input/output choices to perform
its diagnostic functions. By inserting the patient’'s
30 computer into the communications path, the MDATA system has
many more options of storing data running programs on the
patient’s computer. Here are three examples of uses of the
Internet embodiment :
1. To extend the scope of the telephone-based MDATA
35 system:
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19. The nedi cal advice systemdefined in Caim1l7, wherein the client
conpri ses a user access processor. 25 20. The nedical advice system.
defi ned iwi0@8/6383T 1, wherein t he conputing envi r onnenPCTSPULLEE2 a .
conmput er networ k. 21. The nedi cal advice systemdefined in Caimi,
additionally conprising a _nedical history for the patient 30 stored in
the conputer envPronnBfit, InHEENE™ FRE nBAPLE to advergmsisy nRRRAPYRFEt hns
use the medical histoigsteudtagange duide patidfl afd €lddavadhability
22. The medical advicg.gystem deli 8gdein (LaLBhady WHRFR' DySPem. the
conmputing environnment 1 ncltdés™a cli ent computer and a
-150- e\\D 9Bse2dxrernet HTML pages as an extension to the
PCT/ Ug97/ 12162 e t ' St | S:sd0red
g tel8Bh¥RY GAERK rsyg%@ﬂ_rhgﬁonnggw iz osRisSt PEYuiSIS

on the server conputer.. . ) advi ce_Syste
defined in Caim21, YhER&Endaka inpgue/opspnt Mih\Ag offfenteyhetemtRg a
client conputer and apatientssekakingorpuieadicsinchidworedi dbhsthilshoingi s
stored on the Lent t €la, s 24, nmat q gg?ica

di agnostic system coﬁkégsirbega?l% ddvice and lgét%%%é%%ﬁ o%s ne ﬁ%?k;
a server connected toPhWEigéanpfkreports, handling HMOcpapexwedanected to

the agtwork; ande For the CD-RAMPIVERdidy eof resieRl aewpl gitients
al gorithns | ecti v.elg¥’é>execut ed, on the f% ver or .client
|

computer, 15 Eaaaﬂcﬁndé? 5$Ca §RFTIVIF of° r 8BeitRedT own
i nformati on, compuberei n @y othe dhtiehmereddminicapEtdively to
al gori t hns confi@h88aBl LERR! pdt PORELOPoP! ubBSE LECOYELk sons,

i nf or mati on ] _ o )
special consultations, HMO administration, and so

15 on.

V]

Use the Internet to run MDATA on a central computer:
Augment access to MDATA by telephone with access
by remote login.

® Provide an alternate I/O front-end to MDATA for
20 Internet login.-
° Maintain the medical databases and scripts on a

central machine.
. Run diagnostic sessions on a central machine.

Use Internet to send scripts, data, advice,

25 ‘ reports selectively to patient computers.
3. Use the Internet to run MDATA scripts on the
patient’'s computer:
[ Replace the telephone as I/0 device with a
combination of HTML, CGI, and Java software.
30 ] Reshape the I/0 portion of the MDATA system to

focus on the Internet as the I/0 device. Convert
diagnostic scripts into HTML text and images, then
use text and image links to select next pages from
a diagnostic page database.

35 L Same as above plus expand the MDATA system
computer to a WAN to distribute the computing load
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and di agnoses a nedi cal condition associated wth the execut ed

medi cal co i | gorithmif the score 20 reaches

t hreshol d, g?@éﬁﬂthe di agnosed medi cal conditigﬁTﬁgﬁaﬁﬁﬁ?
communi cated via an out put device connected to the client.

25. The nedi cal di agnoshidcpspstidm HeDi segdportChai ph@dic28ns, hhepétalishe
communi cations network ¢appgees the Internet. 26. The nedica

di agnostic systemdefined in ai m 24, wherein the comuni cati ons

network conprises % tel 8pR6nas abovenangorad sanhatei PRE BphoPenkegdardlar e

sent by the server 30 orapdrtesei ¥RE RyatResphteAtto conduct 2diadhBstic
medi cal _di agnostic system defined i ein the client

n_Claim24 . wher
conpris®s a user access®profd8E3Fe maBagement geasiQRF o PD gi BRGLEL | £WD

system defined in d ai ne@mputer. wherein the user access processor

utilizes a browser Vari ; - :
98/.02837 ® Various mixes of the ,ahpves, 393, as puccify
The nedi cal di agnostic B¥8eaAe d¥RPAEAMPRECBEFAPE?, for Diabgieseian theCBser

access processor utilizreMp @ M1ESMHAE diabetic pdtieHt® NBEi ¢@in the
dlagnOfélc system defined_in_C ai m24

e D .additional ly copprising a
pati ent® nedi cal hi st or ySEEEREE P (ipPHitor the Ihgﬁﬁégg SﬁnﬁW%ﬁﬁtc%W FE¥ his.
31. The nedi cal di agnosthen sysirgntdef iIm¢erinetCtai ah@dk periodichll 1y ombth y
conprising a treatment EH@'@eﬁ@f&fsﬁgAﬁgcgé##@ezlgar widh gl agnosed
ef I ne

medi cal condition. 32. The nethod In aim 24, wherein
each of the plurality of medical conplaint algorithnms is assocrtated
W th one or nore nedical conditions.

15 While the above detailed description has shown,

described and pointed out the fundamental novel features of
the invention as applied to various embodiments, it will be
understood that various omissions and substitutions and
changes in the form and details of the device illustrated may

20 be made by those skilled in the art, without departing from
the spirit of the invention.
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15 33. The nethod defined in Caim?24, wherein the diagnosed Hod
medi cal condition is comuni cated 34. The netho
defi ned i nWQ98/088374, wherein the Hlmmmmllaml " l"lnsdl cal comdTNISVI2%2

comuni cated to a physi ci an. * Q5.t The Aethod defined in C aim 34,
wherein the score associated wth the diagnosed nedical
condition (WHAL IS CLAMED LSed to the physician. 25 36. The nethod

defined in { ai mA, meigeain cﬂ&@lﬁo@tﬁﬁ' airtd treatméﬁtgoédﬂrhﬂé C@fm&é&e%&f

di agnostic scri PI g execut a sqri 37. The
net hod defi rr%ﬁo Y ﬁgm\/\%‘é Lt ﬁﬁ%ﬁqu #mpnsmcﬂ ‘agnosed nedi cal

condi tions are accunul é%)ed am@nla-ltlng endrixfenmenti;al di agnosis |ist.
38. The method definedpn G ﬁﬁﬁzt &@'@i@én EBﬁnQbEESfEBt tde ¥dmputing

di agnosis list is ordered based on degree, certain
- 153- environment ,f£o r%%ﬂé{qqddlf@nwd«ﬂ%gﬁm ey Patiiemttio any

one of a plurality of pati e Sodtputisievite, cﬁmnermﬂ!d?itlo din2g RRwiput iR
d e systemco al.gor. progessar . executin
computer. B LA 2 0D acP L REBRREL S SR 0 Palinc e

conmputer, the nme conpri sing
process by t he al gorit fh pr%c@%mllWMewél metiheaévabmavﬂa@nt algorptdmess

conpriges a pl Ur%éidcﬁvé@'é%@c&@@'b@'s@ﬁ %hQQE'iéE@t a port:LIon of the

t one,of the nedical co ai nt or |
sel ectively executl neqlved :Lngormatlon, wheregn any orlr_lpe of thegmedlcal

complaint algorithms scores at least a portion of the
received information and diagnoses a medical “condition
associated with the executed medical complaint algorithm

15 if the score reaches or passes a threshold, wherein the
diagnosed medical condition is communicated wvia the
output device.

2. The medical advice system defined in Claim 1, wherein
20 the medical condition comprises a disease.
3. The medical advice system defined in Claim 1, wherein

the selectively executed medical complaint algorithm is

selected from among a group of algorithms, the algorithms
25 " specific to medical conditions including headache, convulsion

and seizure, chest pain, heatstroke, altered level of

consciousness, tremor, dizziness, irregular heartbeat,

fainting, shortness of breath, chest injury, depression, head

injury, cough, croup, high blood pressure, hyperventilatiom,
30 numbness, wheezing, inhalation injury and strokes.

4. The medical advice system defined in Claim 1, wherein

the medical complaint algorithm for headache includes the

following medical conditions: migraine, meningitis, brain
35 tumor and subarachnoid hemorrhage.
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10 accessing a pati en"lmemum,”iﬂll “ ly during the eval uation
process, LN the patient ﬂ "ory conpri ses _a rality of
files, ea\(lz\ﬂﬁégélf’@ﬁy associated wth at [veast ene uni que PCFF‘}%:”I &r ei n -
the patient nedical hhi staory i.s persi stey[ltl stor_ede; . _ .
det er ni ni ng rédi calf §dVeCd Far ﬁdé’djcfr T et et ‘E:o%‘f_&h@r%h‘“a%sob’f‘ﬁ{‘@él
with at | eastthBeselectivély hexemdiehimeddrpllacohpbhgnt idlyorithoughbased
conmuni cati ongge &@S&%E%ﬁ%%zﬁ{oﬁ%‘i&ﬁ%iefSke&{x]&dste%%toéd g%mp%bﬁgt S
and with informatron stored 1nt E@patlent medi cal history;, an '
provi di ng t heanEHp &EDFEELLBIt sePREPBEC pAYSERM, cause, a@lphabghic

met hod def i negrbip&hal, "t40a184 dhimeea! dnd GHRIYrsti®raanel akkhgidadiagngsi s

during %he sel eZtQ’ICiS? execution of one of the nedical conplaint
al gorithms. 2615%35€ 42-Y"-The nethod defined in Caima4l, additionally
conpri si ng: storing a treatnent table in the computer;

accessing the.trea n 0 di is S0 as & el ect_a.
treatnent; and’ THe E‘érdqgggo%%aﬁ%ga%ylr%%t%e se%zec elgl tcfleaa n?re%’t ‘f?%ef%;'en
pati ent. 25 the anagomic EystAN Hedsaéprhied frowanand2 gadupbt¢omad $ying
conpri sbng pretect cagddoreeadhrhi st ge¥potatory, thgepPdbueNt aGRd&Stive,
unaut hori zed acczss. / 44, Itgmn alutomat ed nedi cial advi ce system

i ncl uding a coRp(ERPE/5RE R hput SFF % O+  dePYRER %g%?%rcﬁ ics,
re-entering audedggysi s kioed faenatwlegyrdi cdimpr obheasrutoskelstal: and
perform ng an.jgbtiahedi agnostic consultation with the patient, thereby

col l ecting patient i nformati on; identifying a situation
wherein the patient is to consult the system again wherein an

i ndi cait®r agswci at 'Eﬁe\/\t'néhiﬁéﬂ?g?aﬁ}iled _Es@‘s@@'ineﬁ_e(fﬁhbﬁr i icgas@t 9,n vhh@relin "
conput er; aut omat.i instructing the patient to consult_the
system at a ptadetEMfithe gtisrﬁel‘:‘icra{:etc%:efrm“ ARMUr 8 SR uﬁSﬁs%ﬁglng of
identified sitxRumadn;infection, allerngar/fiovwineg ppésoningr eradidiarnmental ,

di agnosti ¢ copssdhBhi ONfeWrhh t Rdatient endHEF S4Y/me t abo Q4 HRALH NG S
storing additi ogal atient information, wherein the execution path of the
addi tional  2P¢ Y#M3hostic consultation is responsive to the stored

pati em0informati on and the indicator of 10 satisfied re-enter criteria;
and Con i o TRETHEALERY 2401 BANAYLS Y AL NEACOh! RALAH RAt \WFres

i nformati on during one of the _diragnostic consultations. 15
In an aut omateF nEdPehl daEFe SR EFE T Nt | RRA Mel g /BTN dedr@® s -nput  and
out put

9. The medical advice system defined in Claim 1, wherein
25 | the output device comprises a printer.

10. The medical advice system defined in Claim 1, wherein

the output device comprises a facsimile device.

30 11. The medical advice system defined in Claim 1, wherein

the input device comprises a keyboard.
12. The medical advice system defined in Claim 1, wherein

the input device comprises a dual tone multiple frequency

35 (DTMF) signal processing system.
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15 devices, a nmethod of re-entering a diagnosis of a patient's nedical

E{)ﬁg{)f&?}at&ggg’{)&ié}ln?he patient, HlmglﬂummmHMgl B:':l:: glnt d},g%%gi},}ﬁs,

i nformation; identffyingdg a"sifuation wherein the patient is’
to consult fhe systemagain, wherein, if a programmed re-enter.
criteria isl3atiSheeRedagalngrivarsr syss6m sefdngdt Ary K adibgrarieRirein ent er
20 critertpel $npat devilbe comphi®@es an automatic spd¥Bir&dddnition
instructing_the Rati ent to consult the systemat a predetermned tine in

t he f 8788 based upon the identified situation:

perform ng one or nore additional diagnostic consultations in response to
the 18dical gf ofthe mea3BhiShiedcbestlieh Gblrigblassuchaial adhdiona

i nformation collecte‘c‘i\ romthe patjent is associated 25 w th one nedical
probl em; anghe output device ¢AfPEIFeY 2 WiEyhosisSB¥3Mm t he col | ected
patient information during one of the di agnosti c consul tations.

46. I n an, aut o ed Lcal iC t em i-ncl udi.ng comut er,, _and i nput
and out put %S gg‘\g/i ¢ g,ggéin%flﬁgéeo Yrgééré‘nﬁgrfflﬁﬁgal& é}?&é‘! ofBETRR ent ' s
medi cal pr othenputpupriievhge comprises a speech playback system.

154 44 performng an initial diagnostic consultation
with the patient, thereby collectin% patient _. A nfarmation; ,

i dent i fyi ngt&- si Fh&t PEALGAEr BAKIFRe Syt PBnAeEined donSHAi™ He HWR§%ERIRga N,
wherein, ifthe compupingreanvirornmerettesnmrides i cammadarsfi ed, an indi cator
associated with the progranmed re-enter 5 criteriais set in the
conputer; ;automatically contacting the patient at a
predet er mi n¢d- t | Feei Regdheat urdrvécpasv¥atapodefhaed in Gladm i¥.i ethefeimti on;
perfosm ng oRE OSmPBX Enq i :Wilert 3R@StisesCaNsIhial i OPpSof rbdr%&h@é'ﬁ@ to

t he indicator B sfied, re-enter cri tep;ﬁa such@jtahat addi ti onal

of ., sat |
i nf or mat i onRof | ELLBRE{ FBRYEher DR EPRSP P associated 10 with one nedi cal

probl em and _ _ formul ating a diagnosis fromthe collected
patient infpgmatipg ﬂé&i@_ﬂloé‘évzé’éetbfstem de £ 0N08] i@ LONSH L AIHOASin
47. A net hod of evaluating a problem of a patient over tine gnd pr.ovi di ng
advi ce in aneisPhoryf o?ﬁeﬁ‘é%ll%?éecér?“&d’wc‘éh%fﬁréfrﬁr 88fpFeSehyed by the
rece2®i ng, thiemgh an i nput device, data indicative of synptons of a
patient over a period

19. The medical advice system defined in Claim 17, wherein

the client comprises a user access processor.

25 ' 20. The medical advice system defined in Claim 1, wherein
the computing environment includes a computer network.

21. The medical advice system defined in Claim 1,
additionally comprising a medical history for the patient
30 stored in the computer environment, wherein the medical
complaint algorithms use the medical history to diagnose the

medical condition.

22. The medical advice system defined in Claim 21, wherein

35 the computing environment includes a client computer and a
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of tine; creating hi story dat abase, the
dat abase CcWB@h/ﬁiﬁg a seqguence (ﬂl’m .ﬂﬁmjim based on thegcqﬁgégyﬁglﬁgata
20 storing the consultatien a conputer;

applying a match pattern to the consultation history database;

generating a gegosrereabueer,f smd ol hediem f heguspsy 1 ¥aldie @l @ACQHQ
records LOCQ}:GQO,% E‘QP' ying the match pattern satisfies a match
threshol d; an8*" tomuni cating the recommendation through an
out put device. 25 48. The net hod defined in C a| m47 wherei n each
record conprisgs arRéUhelityl Oédirié‘édéystem a¥bi £l g%fat&eéem

nmedi cal _probl em an anatom cal ,system™ and_a cause 0

49. The met W3S GET‘PHEanFneW éFﬁFW?ntMEFéPﬁeﬁpﬁl ﬁlﬁﬁn& Wtﬁ}’t tagrch a
conpri ses: 305erver compaceesSand atetmedidLrondstoy his shereanys tiadd on

hi story datab rli’é/ use Qf atlrre wi ndow, the tinme w ndow conprising
a range of presefect SRR RS
155 corrpari ng the match pattern to each of the

accessed recojgls; @thutomated medf@if%faé% %ﬁ:ewtactdnﬁﬂf g%ency

value fromthe matched records jdentifi conpar i ng St
50. e nethod defi neti ?ﬂ“’@%?ﬁ%’?nﬁwﬁﬁ’@%}%he mat ch threshold is
representative of a a gEmesst exdretkadad BN yHEThRItwWfrk;ecor ds

corresponding to the naj c‘pllpeq;tt eg&necteda toSg” Aq__ aué}omat %d medi cal

advi ce system conpri sing: an i nput
devi ce connected to the copdrumakifyr pécemedmgalnf opmgﬁamntf I ahgorisdimsover

a period of tééﬁéctlvely executed CQBSHhEaééfWEfnéy(yﬂﬁé%%t%gﬁgﬁl stored
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20 reaches or passes a threshold, wherein the diagnosed
medical condition is communicated via an output device
connected to the client.

rein

25. The medical diagnostic system defined in Claim 24,

25 + wherein the communications network comprises the Internet.

26. The medical diagnostic system defined in Claim 24,

wherein the communications network comprises a telephone

network, wherein telephonic signals are sent by the server
30 and received by the client.

27. The medical diagnostic system defined in Claim 24,
wherein the client comprises a user access processor.

35 28. The medical diagnostic system defined in Claim 27,
wherein the user access processor utilizes a browser.
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an out put device connected to t ansn1tt|ng advise to the
user based on 20 the frequenc mﬂrﬂ] 'g“liu“ The aut onat ed
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indicative of a user's diagnostic consultation. 53. The aut onat ed

nedical advie SYRLenedeLl et L O, Incg%ﬁtmerqgefqn%%chlﬁewﬁ m 27

conprises a pl ur el a mnedical” problem
an anat oni ca¥hegpdfefphe user éﬁf@eéscm%eéﬁotrhétrallébﬁénﬁ script engine.
156

30. The medical diagnostic system defined in Claim 24,
5 additionally comprising a patient medical history accessed by
the medical complaint algorithms.

31. The medical diagnostic system defined in Claim 24,
additionally comprising a treatment table accessed according
10 to the diagnosed medical condition.

32. The method defined in Claim 24, wherein each of the
plurality of medical complaint algorithms is assoctated with
one or more medical conditions.

15
33. The method defined in Claim 24, wherein the diagnosed

medical condition is communicated to a patient.

34. The method defined in Claim 24, wherein the diagnosed
20 medical condition is communicated to a physician.

35. The method defined in Claim 34, wherein the score
associated with the diagnosed medical condition is
communicated to the physician.

25
36. The method defined in Claim 1, wherein each complaint
algorithm comprises a diagnostic script executed by a script.

engine.
30 37. The method defined in Claim 1, wherein a plurality of
diagnosed medical conditions are accumulated into a

differential diagnosis list.

38. The method defined in Claim 37, wherein the differential
35 diagnosis list is ordered based on degree of certainty.
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-39. The method defined in Claim 1, wherein the threshold is

WO 98/02837 PCT/US97/12162

modifiable by one or more sensitivity factors.
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